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PREFACE. 

J-  HE  termiDation  of  the  Second  Volume  of  the 
Annals  of  Philosophy  will  enable  our  readers  still 
more  completely  to  understand  the  plan  and  the 
object  of  the  work,  and  in  what  particulars  it  diffei'S' 
froni  other  scientific  journals,  .   ,  ' 

It  will  be  admitted,  we  conceive,  irithout  hesita-' 
tion,  that  the  second  volume  is  considerably  more. 
Valuable  than  the  first;  a  sufficient  proof  that  the 
attention  of  .the  Editor  has  not  relaxed,  and  that/ 
more  copious  sources  of  information  have  been  con- 
tinually opening  upon  him. 

The  great  increase  of  original  cpnimuuications' 
froTa  men  of  scienccj  sufficiently  conspiicuousin  this 
volume,  has  rendered  it  necessary  to  deviate  occa- 
sionally from  the  original  plan,  as  fer  as  regards  the 
regular  insertion  of  the  analysis  of  a  scientific  book' 
in  each  number.  Such  deviations  cannot  always  be 
avoided  ;  and  when  we  have  to  balance  between 
.  def^riiig  an  original  paper  and  the  review  of  a'book, 
we  conceive  it  but  reasonable  that  the  latter  should 
yield  to  the  former. 

We  may  now  confidently  anticipate  an  unrestrained 
communication  between  Great  Britain  and  all  the 
other  countries  in  Europe  where  science  is  cultivated.. 
The  Editor  fiiUy  expects  to  derive  much  valuable 
information  from  the  labours  of  the  philosophers  in 
Germany  and  the' North  of  Europe:  and  proper 
means  will  be  taken,  as  soon  as  the  channels  of  com- 
munication are  open,  to  secure  a  regular  correspondr- 

ence  in'these  countries.  _.       , 
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Article  I. 

Biographical  Account  oj  M.  de  LagroTtge. 

M.  DE  LAGRANGE,  the  greatest  mathematician  of  tiie 
present  age,  having  died  about  two  montlis  ago  at  I^ris,  the 
fiiitish  public  will  do  doubt  be  eager  to  get  some  informatioa 
lespectiae  the  life  aod  labours  of  so  celebrated  a  philosopher. 
This  has  induced  me  to  translate  the  following  short  sketcli  from 
the  Moniteur  of  the  4th  of  May.  It  contains  a  general  outline, 
which  seenia  to  be  drawn  with  considerable  accuracy  and  some 
discrimination.  As  soon  as  a  more  complete  biography  of  this 
illustrious  man  is  published^  I  shall  not  Sail  to  make  it  known  to 
my  readers. 

M.  de  Lagrange  was  born  at  Turin,  oc  the  25th  of  January, 
1736.  He  began  his  studies  in  that  city,  at  a  very  early  «ge  j 
Kti  though  he  made  a  distinguished  figure,  he  did  not  at  nrst 
display  that  strong  predilection  for  mathematics  which  animated 
bim  during  the  greatest  part  of  his  life.  The  elements  of  that 
science  were  at  that  time  taught  in  what  was  called  the  Class  of 
PhiUaopky.  M.  de  I^range  attended  it  the  first  year  without 
pleasure,  and  without  advantage.  Literary  pursuits  were  more 
to  his  taste ;  but  finding  himself  under  the  necessity  of  attending 
the  Class  a  second  year  with  more  application,  his  mathematical 
genius  awoke,  and  he  made  the  most  rapid  progress.  At  the 
age  of  16  he  was  mathematical  professor  to  the  School  of  ArtiU 
lery.  His  first  researches  were  directed  to  the  determination  of 
the  wopegation  of  sound.  They  were  published  in  the  Mnnoirs 
of  the  Turin  Academy  for  175i)  and  1760.     Already  be  had 
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4  Biographical  Account  of  [JtitY* 

engaged  in  a  correspondence  with  the  great  Euler,  though  it 
must  be  acknowledged  that  the  letters  of  Euler  were  those  of  a 
master  to  his  scholar ;  but  all  inequality  between  them  speedily 
disappeared.  At  the  age  of  twenty-four  Lagrange  published  his 
Cttkul/is  of  FariaiJonSfWhich  had  been  some  time  in  his  possession. 
It  was  the  greatest  degree  of  generalization  and  extension  that 
could  be  given  to  the  important  discovery  of  Desc-artes  on  the 
analysis  of  indeteimiDate  quantities.  It  was  received  with  admi- 
ration. EuleF  especially,  who  had  written  on  the  same  subject 
one  of  hb  best  works,  and  who  had  reason  to  regret  that  an  idea 
so  simple  and  so  fruitful  had  escaped  him,  was  the  first  person  tc 
point  out  and  celebrate  the  method  of  his  young  rival.  He  wrote 
several  pa])ers  by  way  of  commenting  on  it;  and  It  was  he  that 
gave  it  the  name  of  the  Calculus  ^Variations.  Lagrange  him- 
self was  satisfied  with  giving  it  the  name  of  an  essay. 

Lagrange  did  justice  to  this  great  honour,  by  acquiring  n«w 
titles  to  glory.  In  1764  he  gained  the  prize  proposed  by  the 
Academy  of  Sciences  on  the  lihralion  of  the  moon.  Not  only  did 
his  analysis  embrace  the  whole  of  the  question  prqwsed,  but  he 
likewise  pointed  out  to  mathematicians  the  extent  and  fecundity 
of  the  principle  of  virtual  velocities  in  the  solution  of  mecha- 
nical problems.  This  idea  contains  the  germ  of  one  of  hii 
finest  works,  which  he  called  Mecanique  Analytique,  because 
he  reduced  under  a  single  analytical  formula  all  imaginable 
mechanical  questions,  supposing  the  direction  and  the  mode  of 
actioD  of  the  forces  known.  M.  de  Lagrange  gained  four  other 
great  prizes  proposed  by  the  Academy  of  Sciences.  We  would 
not  properly  appreciate  the  importance  of  this  circumstaBce 
unless  we  attend  to  the  nature  of  the  questions  proposed  in  such 
cases.  They  consisted  of  the  most  important  points  of  science, 
of  the  most  difBcult  and  profound  theories  towards  which,  the 
efforts  of  mathematicians  were  drawn.  We  may  almost  reckon 
the  steps  made  by  science  by  the  number  of  such  questions  pro- 
posed and  resolved. 

M.  de  I^grange  quitted  his  country  in  176G.  Euler,  who  had 
been  director  of  the  Beriin  Academy,  went  at  that  time  to 
Petersburgh.  Frederick  the  Great  proposed  to  d'Alembert  to 
succeed  him.  D'Alembeit  returned  his  thanks  to  the  King,  and 
pointed  out  Lagrange  as  a  proper  person  to  fill  the  place.  La- 
grange, accordingly,  was  choseQ.  His  arrival  in  Berlin  waa 
niarked  by  a  fine  work  on  numerical  equations,  which  constitutei 
the  foundation  of  the  treatise  that  he  afterwards  published  on 
that  subjec-t.  Soon  afterwards  he  commuoicated  his  res'earchei 
on  algebraic  equations ;  and  during  the  22  years  that  he  conti- 
.  Dued  Director  of  the  Berlin  Academy  he  published  about  60 
dissertations  on  all  parts  of  mathematics,  on  partinl  differences, 
f^ite  differences,  probabilities,  tlie  theory  of  numbers,  and  the 
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inost  difficult  questions  of  general  astronomy.  Thjs  ^id  not 
prevent  hioi  from  sending  likewise  papers  to  the  Turin  Academy^ 
wbich  had  been  honoured  by  his  first  successful  efforts.  No  man 
possessed  of  less  extent  of  genius,  and  less  fecundity  of  inven-> 
tlon,  could  have  ventured  to  succeed  such  a  philosoplier  as 
£uler ;  but  every  person  must  acknowledge  that  Euler  had  a 
worthy  successor. 

During  hid  residence  In  Berlin,  M.  de  Lagrange  married,  not 
so  much  from  any  inclination  for  the  state,  as  because  it  was  cus- 
tomary for  the  academicians  to  be  married^  Tliis  union  waa 
followed  by  several  misfortunes.  M.  de  Lagrange  had  a  child,  who 
died,  we  are  informed,  while  young.  His  wife  died,  likewise^ 
after  a  tedious  and  painful  disease.  M.  de  Lagrange  took  care  of 
her  during  her  illness  with  the  most  inviolable  attachment, 
hardly  ever  leaving  her,  and  contriving  new  methods  for  her 
cure.  This  second  loss  rendered  his  abode  in  Berlin  disagree- 
able :  besides,  he  was  afraid  that  the  tranquillity  of  Prussia 
would  be  interrupted.  These  motives  caused  him  to  listen  to  the 
offers  which  were  made  to  induce  him  to  go  to  France,  where  he 
hoped  to  enjoy  greater  tranquillity.  He  reached  that  country  ia 
1787,  and  was  soon  after  surprised  by  the  Revolution.  He 
passed  through  It  without  experiencing  any  p'ersonal  misfortune. 
About  this  period  his  Mecanique  Analytique  appeared.  Ml  de 
XiSgrange  had  sent  the  manuscript  from  Berlin,  and  had  en- 
trusted the  publication  of  it  to  one  of  the  mo^t  celebrated 
French  mathematicians.  It  had  been  printed  for  two  years 
before  Lagrange  even  thought  of  opening  it ;  and  when  a 
gentleman  to  whom  he  communicaled  the  circumstance  ex- 
pressed Iiis  astonishment  at  so  much  indifference,  "  I  was  dis- 
gusted," said  he,  "  with  these  kinds  of  combinations,  and  I  set 
myself  to  learn  chemistry,  wltich  I  now  find  easy,  for  it  may  be 
learned  in  the  same  manner  as  algebra."  It  is  necessary  to  be  a 
Lagrange  to  seek  in  algebra  a  model  of  facility.  It  is  remarkable 
that  the  taste  for  malhemaiics  may  be  thus  destroyed,  and  revive 
again.    D'Alembert  seems  to  have  undergone  the  same  kind  of 


In  1792  M.de  Lagrange  married,  a  second  time,  a  young  and 
beautiflil  lady,  daugbter  of  M.  Lcmonnier,  one  of  his  fellow 
members  of  the  Academy.  She  rendered  his  life  very  happy. 
He  Observed  in  his  Inst  moments  that  he  found  death  easy',  and 
that  his  regret  in  leaving  an  excellent  wife  could  alone  make  it 
painful.  When,  after  the  events  of  Thermidor,  public  instruction 
was  again  re-establiahed,  M.  de  Lagrange  was  named  Professor 
in  the  Normal  School.  The  lectures  which  he  there  delive'rod 
have  been  printed.  When  the  Polytechnic  School  was  formed, 
he  was  likewise  one  of  its  first  Professors ;  and  those  who  had 
ihe  happiness  to  bear  him  know  with  what  respect  Ue  was 
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liitened  to.  It  was  then  that  he  publisihed  his  Calcitl  des  Fonctions 
Analytiques^  his  Traite  des  Ponctians,  and  his  Resolulion  3es 
Equations  Numeri^ue3,  These  works,  composed  for  the  Poly- 
technic School,  were  not  one  of  the  least  causes  of  its  celebrity. 
When  the  Institute  was  formed  M.  de  Lagrange  was  necessarily 
named  the  first  member  in  the  section  of  Geometry.  When  the 
Board  of  Longitude  was  established  he  was  apiwinted  one  of  its  ■ 
members ;  and  till  the  very  last  period  of  lits  life,  nobody  was 
more  exact  than  he  in  his  attendance  at  the  meetings  of  both 
these  learned  bodies. 

At  the  epoch  of  the  ISth  Brumaire  he  was  named  Senator, 
and  successively  Grand  Officer  of  the  Legion  of  Honour,  and 
Grand  Cross  of  the  Order  of  Reunion.  The  eclat  of  rank  and 
fortune  did  not  seduce  him  for  a  moment.  Re  retained  always 
the  same  mode  of  life,  the  same  habit  of  study,  the  same  sim- 
plicity. Tliis  wise  conduct  was  the  more  necessary  for  him> 
because  he  had  always  l>een  of  a  feeble  constitution ;  and  it  was 
to  this  extreme  moderation,  in  every  thing  but  study,  that  wd 
must  ascribe  the  length  of  his  life,  and  his  old  age  free  from 
infirmity.  He  had  likewise  the  rare  good  fortune  to  preserve  his 
genius  to  the  end  of  his  life.  Indeed,  if  we  examine  the  whole 
of  his  works,  we  shall  find  in  them  marks  of  the  progress  of  the 
science,  but  no  indication  of  old  age.  He  had  undertaken  at 
the  latter  period  of  his  life  to  give  a  new  edition  of  tiie  Meca- 
niqve  Analyliqun  considerably  augmented.  He  published  the 
first  vbiume,  in  which,  among  otlier  remarkable  additions,  we 
admire  his  fine  investigations  of  the  most  general  questions  of 
astronomy  and  mechanics.  He  laboured  with  the  most  inde- 
fatigable industry  at  the  two  remaining  volumes,  in  which  he 
intended,  it  is  said,  to  treat  of  the  great  phenomena  of  the 
system  of  the  world ;  but  this  labour  hastened  the  period  of  his 
death.  It  is  said  that  the  manuscript  of  the  second  volume 
exists,  written  entirely  with  his  own  hand.  It  is  to  be  wished, 
for  the  good  of  the  stitnces,  that  the  publication  of  this  precious 
jQionument  be  committed  to  j}ei'Eons  who  will  acquit  themselves 
with  promptitude  and  lidelity. 

The  character  of  the  genius  of  Lagrange  has  been  exactly 
appreciated  by  a  philosophtr  whose  name  in  the  sciences  has 
been  long  associated  with  his  own,  1 1'  we  durst  add  any  thing 
to  that  judgment,  it  would  be  to  confirm  it,  by  recalling  to 
memory  the  impression  miide  upon  the  mind  by  the  perusal  of  the 
works  of  Lagrargc.  It  is  not  only  the  pleasure  that  results  fronri 
a  clear  and  accurate  arrangement,  it  is  a  ray  of  light  which  darts 
upon  the  mind,  removes  the  obscurity  from  the  most  compli- 
cated objects,  and  discovers  to  your  astonished  eyes  the  certain 
and  direct  road  which  leads  to  the  object  that  you  wish  to  obiaiD. 
When  we  have  once  read  and  understood  a  memoir  of  L^agrange, 
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we  have  aever  any  occasion  to  recur  to  it  again  j  we  have  learned 
(he  whole,  anil  never  can  forget  it.  In  this  generality  of  his 
vitwa  he  rises  above  Euler.  Euler,  indeed,  possesses  other 
advantages  :  in  the  immense  variety  of  his  works  he  lays  open  a 
multitude  of  csti-aordinary  means,  and  a  fertility  of  invention, 
which  nothing  can  stop.  Mathematicians,  by  reading  him,  Jearn 
all  the  secretsof  the  science  of  mathematics;  but  M.  deLa^nge 
alone  can  offer  them  the  model  of  that  per^ctioD,  almost  idetij, 
which  we  ought  to  endeavour  to  attain. 

Notwithstanding  what  we  have  said,  we  should  leave  a  verjr 
impertect  character  of  Lagrange,  if  we  did  not  notice  his  wit. 
He  possessed  it  in  such  perfection  that  it  alone  would  have  raised 
the  reputation  of  any  other  person  but  M.  dc  Lagrange.  What  a  ' 
tarn  of  thinking  must  he  have  had,  who,  by  way  of  relaxidion 
fiom  the  most  abstract  studies,  made  choice  of  the  history  of 
religioQ  and  of  medicine  !  It  is  true  that  in  consequence  of  thb 
investigation  he  lost  all  confidence  in  medidne  j  but  this  seep? 
I  ticism  was  so  simple  and  tolerant,  that  if  it  was  an  error  it  was 
impossible  not  to  forgive  it.  This  philosopher,  who  knew  so 
many  things,  was  exceedingly  ready  to  acknowledgs  his  igno- 
rance. These  simple  words,  /  do  not  know,  were  his  fevourite 
expression.  He  generally  began  and  finished  in  this  manner  the 
statement  of  his  doubts.  He  was  not  apt  to  be  satisfied  with 
words,  nor  to  stop  at  the  surface  of  things.  He  deprived  opinions 
and  things  of  the  envelope  with  which  they  ate  usually  covered; 
and  when  he  had  thus  exposed  them  naked,  he  gave  his  thoughts 
respecting  them,  usually  in  an  original  and  lively  manner,  as 
remarkable  for  depth  of  sense  as  for  fineness  of  expression. 
Many  of  his  sayings  are  well  know-n.  One  of  his  friends  was 
speaking  to  'him  of  an  opinion  which,  alternately  adopted  and 
rqected,  admitted  and  modified,  by  philosophers,  had  become  at 
last  a  popular  prejudice.  "  What !  "  said  M  de  Lagrange,  "are 

Cu  astonished  at  that!  It  is  the  very  thing  which  always 
ppem.  Prejudices  are  nothing  else  than  the  cast  clothes  of 
philosophers,  in  which  the  rabble  dress  themselves."  We  state 
this  anecdote  because  it  points  out  well  the  nature  of  his  observa- 
tions. 

Though  his  figure  was  good,  he  would  never  permit  his  por- 
trait to  be  drawn.  He  thought  that  the  productions  of  the  mind 
were  alone  entitled  to  survive.  If  his  lace  remains  unknown,  the 
remembrance  of  his  genius  will  last  as  long  as  civilization  conti- 
nues to  dwell  upon  eartb. 
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Article  II. 

farther  Observations  and  Experiments  on  the  Combinations  of 
Oxymuriatic  Add  with  Lime.     By  John  Datton. 

In  my  essay  on  the  oxymumte  of  lime  (inserted  in  Vol.  I. 
No.  I.  of  t!ie  Annals,)  I  gave  my  opinion  that  the  miiriaie  of 
lime  found  in  the  oxymuriate  of  commerce  was  accidental,  and 
pot  essential  to  tlie  salt.  1  have  lately  been  favoured  with  a 
specimen  of  oxymuriate  of  lime,  immediately  after  its  forma- 
tion, by  Dr.  Henry,  Oxymurialic  acid  gas  was  passed  through 
a  vessel  containing  a  portion  of  water  ipto  another  vessel  con- 
taining hydrate  of  lime,  in  the  proportion  of  three  parls  lime  to 
one  of  water  nearly:  this  was  continued  till  the  hydrate  wa« 
saturated.  On  the  oxymuriate  thus  prepared  I  made  a  few 
experimeols,  wliich  afforded  me  additional  and  satisfactory  infor- 
mation on  the  subject ;  particularly  as  they  confirm  the  opinion 
that  muriate  of  lime  b  not  essential  to  the  constitution  of  the 
oxymuriate. 

Exppr.  I. — ^To  100  grains  of  the  salt  were  added  1000  graini 
of  water;  after  due  agitation  and  filtration,  a  liquid  was  ob- 
tained of  the  sp.  gr.  l'04l  ;  a  residuum  of  2t  grains,  dried  in 
100,  was  also  obtained;  this,  treated  with  test  nitric  acid,  indi- 
cates IC  grains  of  lime.  One-fifth  rf  the  former  liquid  (l'04l) 
was  treated  with  test  carbonate  of  soda,  and  boiled ;  it  threw 
down  8  grains  of  carbonate  of  lime,  equal  to  4-5  of  lime.  Hence 
the  whole  solution  contained  22  grains  of  lime,  of  which  2  grains 
must  have  existed  in  the  solution,  as  in  lime-water,  and  have  been 
borrowed  of  the  precipitated  time.  It  appears,  then,  that  20 
grains  of  lime  were  held  in  solution  by  acid,  and  IS  precipitated, 
of  which  3  were  again  taken  up  by  the  water  of  the  solution. 
The  total  lime,  then,  in  100  grains  of  the  dry  oxymuriate  was 
38  grains.  This  was  confirmed  by  treiiting  20  grains  of  the  dry 
salt  with  sulphuric  acid,  by  which  18^  grains  of  sulphate  of  lime 
tvcrc  obtained,  which  correspond  to  38^  grains  per  cent,  of  lime. 

Thus,  then,  it  appears,  that  the  above  specimen  gives  nearly 
the  same  total  of  lime  as  that  analysed  in  my  former  paper ;  but 
it  contains  more  solublp  matter,  as  is  shown  by  the  greater  sp.  gr, 
-  pf  the  solution- 
.  Exper.  2, — It  was  found  that  100  me«sures  of  the  solution, 
1-041,  required  56  of  test  green  sulphate  of  iron  (1*149)  to 
annihitnte  the  oxymuriatic  aeid.  The  calculation  from  this  being 
made  hs  ip  my  former,  gives  2.S  grains  of  oxymuriatic  scid  in 
100  of  the  dry  salt.  Tiws  acid  would  be  in  combination  with 
j£>  grains  of  lime ;  but  from  the  preceding  experiment  it  seems 
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there  were  20  grains  of  lime  in  solution.  TIiis  small  difference 
anses,  perhaps,  from  the  errora  of  the  proportions;  or,  perhaps, 
from  the  liquid  containing  a  very  small  portion  of  muriate  of 
lime.  This  last  idea  was  tried  by  saturating  one-fifth  of  the 
liquid  (1-041)  by  test  Binriatic  acid,  and  expelling  the  oxymu- 
liatic  acid,  as  related  in  my  former  paper;  but  it  was  found  that 
the  lime  required  as  much  acid  as  was  sufficient  to  saturate  it,  or 
so  nearly  that  quantity  that  the  difference  was  scarcely  appre- 
ciable. 

Since  the  former  essay  was  written,  I  have  found  another 
method  of  determining  the  quantity  of  oxymuriaticacid  in  any 
tpecimen  of  osymuriate;  it  is  to  dissolve  a  known  weight  of  the 
oxymiiriate  in  a  small  portion  of  water;  then  put  the  liquid  into 
a  graduated  tube  over  mercury,  and  discharge  the  gas  by  an 
add ;  it  may  thus  be  measured,  and  the  qii^tity  retained  by  the 
liquid  may  be  estimated  at  twice  the  bulk  of  the  liquid  nearly. 
[See  New  System  of  Chemical  Philosophy,  p.  298.]  Three 
grains  of  the  dry  oxymuriate  above  give,  when  dissolved  in  30  of 
water,  and  20  grains  of  dilute  aeid  are  added,  170  measures  of 
gas  over  50  of  watery  solution,  which  last  may  be  presumed  to 
retain  90  more.  Hence  the  total  gas  may  be  estimated  at  260 
measures,  which,  of  the  ^.  gr.  234,  would  give  '72  grain  for  3, 
equal  to  24  per  cent,  of  acid  in  the  salt.  The  gas,  I  find,  may 
be  kept  in  the  tube  under  these  circumstances  for  a  week,  with- 
out losing  more  than  40  or  £0  measures  of  its  volume ;  so  tliat  ita 
combination  with  mercury  is  slow,,  if  not  agitated.  Upon  the 
whole,  however,  I  prefer  the  green  sulphate  test  for  precision. 

As  nothing  was  in  the  salt  but  osiymuriatic  acid,  lime,  and 
water,  we  hare  its  constitution  as  under : — 

23  oxym.  acid 
B8  lime 
39  water 


But  as  the  hydrate  of  lime  at  £rat  had  a  minimum  of  water, 
which  is  known  to  he  -J-  of  its  weight,  it  could  only  be  13  grains: 
whence,  then,  were  derived  the  other  2G  grains  of  water?  This 
is  an  important  question ;  especially  as  the  specimen  in  my 
former  paper  was  found  to  contain  an  equal,  ^r  greater,  quantity 
of  water  (42)' per  cent. 

Exper.  3.— Suspecting  that  more  water  was  found  in  the 
osjmuriate  of  lime  than  was  essential  to  its  existence,  I  attempted 
to  distil  the  surplus  water  off  by  a  gentle  heat,  A  small  portion 
of  the  salt  was  put  into  one  end  of  a  glass  tube,  and  a  gentle 
lieat  applied ;  water  soon  dropped  from  the  cool  end;  it  sinelled 
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stroDgly  of  the  acid.  The  dry  salt  was  then  exBnuoed ;  it  proved 
to  be  lime  and  muriate  of  lime,  with  scarcely  any  trace  of  oxy- 
muriatic  acid. 

From  this  teperiment  it  would  seem  probable  that  the  excess 
of  water  is  necessai;  to  the  coDstitution  of  the  sslt.  If  so,  the 
manufacturers  of  the  article  will  fiod  it  most  conducive  to  their 
object  not  to  use  dry  hydrate  of  lime  with  a  minimum  of  water, 
but  lime  that  contaius  its  own  weight  of  water,  or  what  I  should 
call  a  trihydrale,  that  is,  1  atom  of  time  combined  with  3  of 
water. 

Referring  now  to  the  atomic  system,  in  order  to  have  a  clear 
view  of  these  compounds  of  oxymuriatic  acid  and  lime,  it  ap- 
pears that  the  dry  oxymuriate  of  lime,  or,  as  it  should  be  called, 
nyperoxyrmtriate,  consists  of  1  atom  of  acid,  2  of  lime,  and  6  of 
Tvater;  namely — 

1  of  coym.  acid 29    or     23-2 

2  of  lime   48  38-4 

6  of  water 48  38-4 

125  100 

When  the  salt  is  dissolved  in  water,  one-half  of  the  lime  is 
precipitated,  and  the  liquid  contains  a  solution  of  oxymuriale 
of  lime ;  the  [HVpcHtioDS  of  the  elements  of  acid  and  base  being, 
then, 

1  atom  of  acid 29    or     54*7 

1  atom  of  lime 24  45-3 

53  100 

When  the  liquid  solution  has  a  current  of  oxymuriatic  acid 
gas  sent  through  it  till  it  becomes  saturated,  then  the  liquid 
contains  a  solution  of  kyperoxymuriate  of  lime }  the  proportiooi 
of  the  elements  being,  then, 

2  atoms  of  acid 56    or     70*7 

1  atom  of  lime 24  29^ 

82  100 

N.B.  The  last  term  is  not  used  here  in  the  same  sense  as  is 
now  ordinarily  received ;  it  will  probably  be  found  expedient 
hereafter  to  designate  such  compounds  as  are  now  called  hyper- 
oxymwiates  by  a  different  name. 
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Description  of  a  "Resinous  Substance  lately  dug  ml  of  the  Earth 
at  Highgate.    By  Tliomas  Thomson,  M.D.  F.U.S. 

DuRiNe  the  late  attempt  to  miike  a  tunnel  through  High- 
gate-hili,  in  the  Deighbourhood  of  London,  a  very  considerable 
Qtimber  of  curious  fossils  were  discovered.  The  beds  dug 
through  consisted  partly  of  grave!  and  partly  of  clay.  The 
number  of  shells  thrown  out,  and  the  round  masses  of  lime- 
stone, could  not  escape* the  most  careless  observer;  but  one  of 
the  most  remarkable  substances  detected  was  a  resinous  body,  in 
shapeless  masses  of  .various  sizes.  Mr.  Sowerby  had  the  good* 
ness  to  send  me  some  specimens  of  this  curious  substance ;  and  " 
as  I  am  not  aware  that  any  account  of  it  has  hitherto  been  pub. 
lished,  I  conceive  that  the  following  observations  which  I  made 
upon  the  specimen  that  I  received  will  prove  acceptable  to  my 
chemical  and  mineralogical  readers. 

L  The  colour  of  Highgate  resin  is  of  a  dirty  yellowish  h'ght 
brown.  It  is  semitransparent.  Its  lustre  is  resinous,  and  its 
surface  smoothj  though  not  perfectly  so;  but  having  the  appear- 
ance of  having  been  rubbed,  as  would  have  happened  had  it  been 
mixed  with  gravel  upon  the  margin  of  the  sea-shore,  or  a  lake.— ■ 
Brittle ;  not  so  easily  broken  as  common  resin  ;  but  much  more 
sothaneopal:  softer  than  copal;  has  a  resinous  and  aromatic 
smell,  especially  when  heated;  this  smell  is  peculiar,  though  it 
lias  some  faint  resemblance  to  the  smell  of  camphor. 

II.  Itt  specific  gravity  at  the  temperature  of  60°  is  1-046. 
This  agrees  almost  exactly  with  the  specific  gravity  of  copal  as 
determined  by  Brisson ;  but  on  trying  the  specific  gravity  of 
copal,  I  fount!  it  1*069.  Hence  either  copal  ditl'ers  considerably 
in  its  specific  gravity,  or  the  resin  called  copal  Ijy  Brisson  was 
not  the  same  to  which  we  give  that  name  in  Britain. 

III.  When  heated  it  melts,  and  may  he  rendered  as  liquid  as  ' 
water  without  alteration  in  its  colour.  It  catches  tire  at  the  flame 
of  a  c&ndle,  and  hums  with  a  clear  yellow  flame,  and  emitting 
abundance  of  smoke,  as  is  the  case  with  other  resins.  At  the 
same  time  it  emits  a  strong  aromatic  odour, 

IV.  When  in  lumps  it  is  insoluble  in  all  the  re-agents  I  tried, 
namely,  water,  alcohol,  potash  ley,  acetic  acid;  except  ether, 
nitiic  acid,  and  sulphuric  acid,  which  act  upon  it  more  or  less. 

&her  renders  it  opake,  and  white,  and  quite  tender ;  so  that 
it  has  lost  its  cohesion,  and  crumbles  into  powder  upon  the  least 
pressure  between  the  fingers.  The  ether  at  the  same  time  dis- 
solves a  portion  of  it  which  it  deposites,  aad  becomes  milky 
trben  agitated  with  wafer. 
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Niiric  acid  acts  upon  it  slon'ly  when  (tssisted  by  heat,  and 
ptirlly  dissolves  it,  and  partly  converts  it  into  a  red  coloured 
substance.  The  acid  itself  bec-omes  red,  and  when  diluted  with 
water  lets  the  resin  again  fall  in  white  flocks.  These  flocks  when 
dry  are  in  the  state  of  a  light  yellow  coloured  powder,  having  a 
bitter  taste.  I  could  not  dissolve  it  in  water ;  but  it  dissolved  ia 
alcohol,  at  least  as  easily  as  the  unaltered  resin< 

Solphuiic  acid  readily  chars  this  resinous  body  when  assisted 
ly  heat. 

V.  When  reduced  to  the  state  of  a  fine  powder  alcohol  readily 
dissolves  a  small  porlion  of  it,  and  lets  it  fall  again  when  mixed 
with  water;  but  alcohol  is  a  bad  solvent  of  this  resinous  body. 
The  same  observations  apply  to  ether. 

VL  1  cannot  iiud  that  either  potash  or  subcsrbonate  of  potash 
£ssolve  this  resin,  though  boiled  with  it  for  some  time  in  the 
itaie  of  powder.  This  is  the  property  which  distinguishes  High- 
gate  resin  from  every  other  with  which  I  am  acquainted.  Evea 
amber  is  partially  acted  upon  by  alkaline  leys,  and  tinges  them 
yellow  very  speedily. 

VIL  Nor  do  1  find  that  aceiic  arid  dIssoTves  any  perceptible 
portion  of  this  resin  after  a  week's  digestion  in  it,  when  in  the 
state  of  a  iine  powder.  1  even  triturated  them  together  for  a 
ctmsiderable  time  in  a  mortar,  and  then  boiled  them  in  a  glass 
tube,  but  no  solution  was  effected.  Here,  again,  another  cha- 
lacter  which  Mr.  Hatchett  has  assigned  to  the  resinous  bodies 
&ils  when  applied  to  the  Highgate  resin. 

Vlll.  I  have  not  tried  the  action  of  oils  upon  Highgate  restn  ; 
1)tit  from  the  properties  above  described  I  conceive  there  is  reason 
to  presume  that,  like  copal,  it  will  not  dissolve  in  any  of  them. 

}X.  It  burns  alt  away  before  the  blow-pipe  up(»i  a  piece  of 
metal  without  leaving  any  perceptible  ash  behind  it,  when  we 
make  choice  of  pieces  quite  free  from  any  earthy  matter  attached 
to  them. 

Such  are  the  properties  of  this  substance,  as  far  as  I  have 
examined  them.  They  are  suiBcient,  I  think,  to  distinguish  it 
from  all  the  vegetable  substances  hitherto  observed.  It  approaches 
Dearest  to  copal  and  amber;  but  is  distinguished  from  the  first  by 
its  solution  in  alcohol,  and  its  non-solution  in  potash  ley ;  from 
tlie  second,  by  its  readily  melting  when  heated,  and  by  its  melting 
without  any  perceptible  change  of  its  properties.  Thus  the  che- 
mical properties  of  this  singular  substance  throw  no  light  upon 
the  source  from  which  it  was  derived ;  and  cannot,  therefore, 
fo;ilitate  our  inquiries  into  the  revolutions  which  the  southern 
part  of  this  kingdom  has  undergone,  and  the  various  animal  afid 
vegetable  remains  so  thickly  scattered  in  its  bowels. 
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Article  IV. 

On  a  fwu'^aris/^o/'I/^in.  By  Thomas  Thomson,  M.D.  F.R.S. 

Tub  experiments  detailed  in  the  first  number  of  these  Annals 

upon  the  ulmin  from  the  elm  show  us  that  it  is  a  peculiar 

vegetable  pnociple,  distinguished  by  thefollowing  properties:— 

1.  Of  a  dark  brown  colour,  and  little  taste. 

2.  Soluble  in  water,  but  insoluble  in  alcohol  and  ether. 

3.  Not  precipitated  by  solution  of  gelatine. 

4.  Precipitated  brown  by  iron,  tin,  mercury,  and  lead,  wbeo 
tbese  metals  are  in  the  state  of  saline  solutions. 

5.  Precipitated  by  acids.  • 

6.  Swells  greatly  when  heated,  as  is  the  case  with  gum,  but 
does  not  melt. 

These  characters  do  not  apply  to  any  other  vegetable  principle 
at  present  known.  Hence  it  is  obvious  that  we  must  constitute 
this  sulstance  a  new  vegetable  principle.  Some  chemists  arc 
ioclioed  to  refer  ulmin  to  exlraclive;  but  it  is  high  time  to 
render  that  very  indefinite  class  of  vegetable  substances  somewhat 
more  precise.  Nobody  has  ever  examined  extractive  in  a  state 
of  purity.  Hence  its  properties  are  unknown,  and  it  has  beetf 
customary  to  refer  to  that  class  all  substances  which  could  not  be 
referred  to  any  other.  It  constitutes  a  kind  of  sink,  or  commun 
sewer,  in  vegetable  chembtry ;  but  such  an  indefinite  made  of 
proceeding  is  highly  injurious  to  the  progress  of  this  branch  of  the 
fcience.  If  we  wish  to  wake  ourselves  accurately  acquainted  with 
the  vegetable  kingdom,  we  must  distinguish  every  substance 
which  possesses  peculiar  properties  by  a  peculiar  name.  No  risk 
of  error  results  from  multiplying  the  number  of  vegetable  prin- 
ciples :  the  error  into  which  we  are  most  likely  to  run  is  classing 
the  most  dissimilar  substances  under  the  same  name;  thus 
enabling  us  to  satisfy  ourselves  and  others  with  giving  a  substanca 
a  name  without  being  in  the  least  aware  of  its  &tiogui$hin|r 
cbanu^ters.  What,  for  example,  could  be  more  preposterous 
than  to  give  the  same  name  to  vegetable  substances,  some  of 
which  are  soluble,  and  some  insoluble,  in  alcohol  ?  Yet  this  liaa 
been  proposed  by  some  of  the  most  eminent  chemist^,  both  in 
thb  country  and  on  the  continent. 

Now  that  the  vegetable  ]»inciple  which  constitutes  the  subject 
of  this  article  has  been  distinguished  by  a  name,  and  that  the 
«tteBtioQ  of  men  of  science  and  observation  has  been  turned  to 
it,  we  may  expect  to  find  difiereot  species  of  it  exuding  from 
diSerent  species  of  trees  besides  the  elm.  The  variety  which  t 
ana  going  to  describe  is  as  example  of  this.  I  got  it  from  Mr. 
^iewcrby,  who  informed  me  (hat  iie  collected  it  from  the  oak. 
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It  possesses  tlie  following  properties,  which  distiogimh  it  from 
the  ulmin  of  the  elm: — 

1.  Its  colour  is  a  very  dark  brown,  almost  black,  and  it  leaves 
a  chocolate  coloured  siaiii  uii  paper.  It  readily  crujnhles  to 
powder  between  the  fingers.  Lustre,  resinous.  Taste,  more 
astringent  than  the  ulmin  tVom  the  elm,  and  inclining  to  bitter. 

2.  Dissolves  readily  in  water.  Tlie  colour  of  the  solution  is 
dark  brown,  and  so  intense  as  to  be  opake.  When  left  to  spon- 
taneous evaporation  upon  a  watch-glass  the  ulmin  remains, 
divided  into  a  great  number  of  minute  portions  by  sections, 
which  issue  in  rays  from  the  centre,  and  the  ulmin  adheres  but 
weakly  to  the  glass. 

3.  Insoluble  in  alcohol  and  ether. 

4.  When  the  aqueous  solutionis  dropped  into  alcohol  of  the 
specific  gravity  0  809,  brown  flocks  precipitate,  but  the  alcohol 
retains  a  brown  colour,  and  of  course  a  portion  of  the  ulmin 
remains  in  solution. 

5.  The  aqueous  solution  is  not  precipitated  by  the  soltttion  of 
gelatine  in  water. 

6.  Some  of  the  precipitates  which  the  aqueous  solution  of  this 
variety  of  ulmin  forms  with  tiic  metalllue  salts  differ  in  colour 
firom  the  precipitates  formed  by  the  nlmin  from  the  elm.  The 
following  were  the  metalline  salts  tried : — 

(1.)  Sulphate  of  iron  is  thrown  down  dark  green,  and  the 
colour  is  permanent,  though  the  liquid  be  left  24  hours  in  an 
open  glass. 

(2.)  Sulphate  of  copper  is  predpitated  also  green. 

(3.)  Sulphate  of  zinc  is  precipitated  brown,  and  the  colour  of 
the  precipitate  speedily  deepens,  and  becomes  at  last  a  dirty 
black. 

(4.)  Nitrate  of  silver  is  precipitated  in  brown  flocks. 

(5.)  Acetate  of  lead  is  precipitated  in  brown  flocks. 

7-  The  aqueous  solution  is  precipitated  in  brown  flocks  by  a 
few  drops  of  nitric  acid.  This  solution  being  evaporated  to 
dryness  in  a  watch-glavi,  a  yellow  tasteless  powder  remained, 
insoluble  in  alcohol,  but  soluble  in  water.  This  powder  was 
charred  at  a  very  moderate  heat ;  owing  probably  to  the  action 
of  the  nitric  acid  which  it  still  retained. 

Acetic  acid  does  not  precipitate  this  variety  of  ulmin  from 
water, 

8.  Neither  potash,  carbonate  of  potash,  nor  ammonia,  precipi- 
tate it  from  water. 

9.  When  exjiosed  to  heat  it  swells  up  like  gum,  and  readily 
burns  away  before  the  blow-pipe,  leavmg  behind  it  a  minute 
portion  of  white  matter,  which  did  not  melt  by  the  continuation 
of  the  heat.  This  matter  dissolved  with  efifervescence  in  nitric 
acid,  except  some  baidly   perceptible   flocks,  wliicb  had  the 
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amcct  of  silica,  but  were  too  minute  to  be  mljected  to  a  che- 
mical examination.  The  addition  of  ammonia  to  the  nitric  acid 
Boluticm  occasions  the  separation  of  a  few  flocks,  which  redissolve 
by  agitation.  Carbonate  of  potash  occasions  a  more  copious 
precipitate.  Hence  it  would  appear  that  the  ash  consists  of 
carlmnate  of  lime,  with  sooie  traces  of  magnesia  nnd  silica. 

This  variety  of  ulmin  resembles  the  bitter  principle  from  coffee 
described  by  Chenevix,  and  the  tannin  of  Kino,  in  striking  a 
green  colour  mth  sulphate  of  iron.  Its  effect  upon  sulphate  of 
zinc  I  consider  as  its  most  remarliable  property.  Zinc  is  usually 
predpitated  of  a  white  colour  from  its  solutions ;  but  tlie  ulmin 
of  the  oak  throws  it  down  almost  black. 

The  appearance  of  the  ulmin  of  the  oak,  its  taste,  and  the  tree 
from  wluch  it  was  obtained,  led  me  to  expect  that  vc  would 
contain  tannin  ;  but  if  not  forming  a  precipitate  with  gelatine  be 
characteristic  of  the  absence  of  that  principle,  as  we  consider  it  , 
at  present,  we  must  conclude  that  the  ulmin  of  the  oak  contains 
no  tannin  whatever. 

Mr.  Sowerby  likewise  collected  ulmin  from  the  hornbeam; 
but  as  he  unfortunately  mixed  it  with  ulmin  from  the  elm,  it 
was  not  possible  to  determine  its  peculiar  characters.  I  mention 
tlie  circumstance  to  induce  such  of  my  readers  as  are  interested 
io  the  prepress  of  vegetable  chemistry,  and  have  an  opportunity 
of  examining  the  trunks  of  trees,  to  look  for  exudations  from 
them,  that  we  may  have  information  as  speedily  as  possible  of 
the  various  trees  that  yield  this  hitherto  neglected  vegetable 
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Article  V. 

On  Sir  H.  Davy's  Theory  of  Chlorine,  and  its  Compounds*  By 
Mr.  William  Henderson,  Member  of  the  Royal  Medical 
Society  of  Edinburgh. 

Tub  reasons  which  may  be  alleged  in  proof  of  the  simple 
nature  of  oxymuriatic  gas  seem  easily  reducible  to  four  heads, 
viz.  : — 

I,  It  is  converted  into  muriatic  acid  by  union  with  hydrogen; 
and  this  change  is  unaccompanied  by  the  evolution  of  any 
aqueous  vapour. 

II.  The  products  of  its  action  on  combustibles,  and  on  metals, 
dilTei^  essentially  from  those  which  arise  from  the'action  of  oxygen 
on  the  same  bodies. 
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in.  It  onindt,  wheD  perfectly  diy,  be  made  to  act  on,  or  unite 
with,  ch&rcoal. 

rV.  la  most,  if  not  in  all  cases  of  its  evolution,  a  portioa  of 
water  is  formea. 

£ach  of  these  will  be  the  subject  of  separate  examination. 

I.  Of  the  converiim  of  Oxyniwiatic  Oas  into  Muriaiie  Aeidf  hy 
ine  actum  of  Hydrogen. 
It  is  stated  in  Dr.  TTiomson's  System  of  ChertiisWy,*  tl)Ht 
Water  is  an  essential  ingredient  of  muriatrc  acid ;  and  tbat, 
fiitberto,  all  attempts  to  procure  it  in  an-  insulated  elastic  form 
have  failed.  M.  Berthollet  remarks,  that,  after  having  becil 
exposed  to  a  cold  equal  to  10°  of  Fahrenheit's  scale,  the  propor- 
tion of  real  acid  was  to  tbe  wateras  26-6  to  34'!),t  This  pro^ 
portion,  as  Dr.  T.  observes,  is  probably  excessive;  bnt  it  must  bft 
noted  that  the  means  employed  by  Berthollet  wCre  not  adequat'6 
to  the  condensation  of  water  held  in  the  elastic  form  by  an 
affinity  so  powerful  as  that  between  tbe  muriatic  acid  and  its 
water  appears  to  be.  Dr.  Thomson  considers  the  proportion  of 
25  per  cent,  given  by  MM,  Gay-Lussac  and  Thenard,  J  asbdng 
probably  near  the  truth.  Mr.  Dalton  is,  however,  inclined  to 
oelieve  that  muriatic  acid  gas  contains  no  aqueous  vapour;  sad 
the  reasoning  employed  by  him  is  to  the  following  effect. §  If 
•wtygen,  hydrogen,  nitrogen,  or  any  of  the  other  gases  which  are 
not  readily,  and  in  considerable  quantity,  absorbed  by  water,  be 
brought  into  contact  with  that  fluid,  the  vaporific  force  of  the 
heat  to  which  they  may  be  exposed  will  raise  a  portion  of  it  into 
the  interstices  of  their  particles ;  but  if  fluoric,  muiiatic,  sul- 
phuric, or  nitric  acid,  in  the  state  of  gas,  he  placed  in  similar 
circumstances,  an  attraction  is  exerted  between  it  and  the 
water ;  in  consequence  of  which  the  acid  assumes  the  liquid 
form.  "  Hence,"  adds  Mr.  Dalton,  "  it  should  seem  that 
these  acid  gases,  so  far  from  obstinately  retaining  their  vapour, 
as  is  commonly  imagined,  earinot  be  induced  to  admit  any  vapour 
at  all,  in  ordinary  circumstances."  This  reasoning  Is  very 
plaunble,  and  certainly  highly  ingenious ;  but  it  seems  to  me 
fiot  unot^ectionable.  Tlie  gas  experimented  on  by  Mr,  Daltoa 
was  of  necessity  previously  saturated  with  aqueous  vapour ;  and,, 
therefore,  could  not  admit  into  its  constitution  an  additional 
quantity.  No  one  would  hazard  the  assertion  that  muriate  of 
lime  contains  no  water  of  crystallization,  assigning  as  a  reason, 
thMr  if  B  v^n'  Bi'^l'  portion  of  water  be  added  to  the  crystals  of 
this  salt^tbey  assume  the  liquid  form.     Yet  it  appean  to  VM 

•  Vol.  V.  p.  178. 

t  TrolsiimeSiillede)  Rechercfaes  lur  1«  ^oiidel'Afliiritj,  p,  103,  &«. 

{  Rechetches  Phyiico-Chimlquei,  tome  ii.  p.  119,  183. 

5  New  SyilBm  of  Chemical  Ptuioiophy,  p.  882. 

-,'..>y  Google 


)3I3]  Chlorine,  and  iti  CompiMnii.  IS 

that  (his  assertion  and  proof  would  be  exactly  aDalogOus  ^  those 
offered  by  Mr.  Dalton. 

SiDce,  then,  unless  wg  adopt  the  recetit  Views  of  Sir  H* 
Davy,  his  experinoents,*  in  conjunction  with  tKose  of  Dn 
Henry, t  MM.  Gay-Lussac  and  Thenard,^  M.  Berthollet,^ 
Mr.  Murray,  II  and  Dr.  Bostock,**  may  be  looked  on  as  proving 
satisfactorily  the  existence  of  water  in  muriatic  acid  gas;  let  us 
examine  the  relation,  in  regard  to  quantity,  subsisting  between 
it  and  the  oxygen,  which  oxymuriatic  gas  used  to  be  supposed  to 
DoataUi. 

According  to  the  analysis  of  Chenevix,tt  oxymuriatic  gas 
consists  of  77'5  of  muriatic  acid,  united  to  22-5  of  oxygen  ha 
weight.  If  to  this  compound  a  quantity  of  hydrogen  be  added, 
and  if  the  mixture  be  then  exposed  to  the  sun's  light,  murlntie 
acid  is  produced.  In  Mr.  Dalton's  detail  of  his  experiments  on 
this  subject  (which  are  by  far  the  most  complete  set  that  have, 
fallen  under  my  notice),  he  mentions  that  he  alwaj'S  employed  a 
quantity  of  water  to  condense  the  residual  muriatic  acid :  he 
could  not,  of  course,  easily  ascertain  whether  or  not  any  water 
was  evolved  along  with  the  acid.  By  calculation,  I  am  led  to 
believe  there  was  not ;  fia*  22-5  of  oxygen  are  capable  of  form- 
ipg,  by  union  with  3'7*>479  of  hydrogen,  a  quantity  of  water 
eqlial  to  26'26479|  which  approaches  singularly  near  to  the 
estimate  of  MM.  Gay-Lrussac  and  Thenatd;  and  which  roaj 
acquire  some  additional  probability  from  the  circumstance  that 
all  others  who  have  experimented  on  the  quantity  of  water  m 
this  gas,  have  stated  it  as  being  greater  than  that  which  if 
assigned  by  these  chemists.  JJ 

Let  us  pursue  the  subject  a  little  ferther.  Blr.  Dalton,  speak- 
ing  of  the  quantity  of  hydrogen  necessary  to  decompose  oxymu- 
riatic gas,  says,  "  From  the  mean  of  five  experiments,  I  am 
induced  to  conclude,  that  100  measures  of  hydrogen  require  i)* 
measures  of  oxymuriatic  acid- gas.  In  every  one  of  the  experi- 
ments the  acid  was  less  than  the  hydrogen.  §§  I  have  already 
stated  that  376479  of  hydrogen  are  sufficient  to  unite  with  the 
oxygen  which  100  of  oxymuriatic  gas  has  fceea  thought  to 
coDtain.     Now  3-7G479  gcs.  of  hydrogen  occupy,  according  t« 

•  PhH,  Train.  1800,  p.  92,  458. 

f  NicbolBuo'i  Journal,  4tit.  vol.  iv.  p.  S4T. 

t  Rech.  Pbyi.  Cliin.  lomE  it.  p.  »J,  &e. 

S  Joiirual  ie  Pbysiqup,  lame  Ixir.  p.  IM.  < 

{  NicholioD'i  JsurDal,  vol.  xiil.  p.  I2S,  Sc, 

**  Nicholgon's  JaBrnal,  tbI.  ixiil. 

f  ^  See  TliamMui'*  Sjbi.  to),  ii,  v-  SST. 

t{  It  may  not  be  unwnnby  of  ontice  th«<  1  cubic  inch  of  hjirojen,  by 
aalon  wilh  very  nearly  S  inchet  of  oxygen,  fonns  a  quantilj  of  »al(T,  whuie 
weitlit  j>  In  thai  of  (be  real  nrariMic  acid  CDDtaina]  In  y  iadieiof  tbe  acid  eu, 
MSSlolOO. 
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the  estimate  of  Ktrwan,*  nearly  144 '04  cubic  inches,  and  100 
grs.  of  03{yinuriatic  gas,  as  appears  from  Mr.  Daltoii's  experi- 
mentSjt  are  equal  to  137'9  inches,  which,  being  reduced,  give 
a  proportional  bulk,  as  100  of  hydrogen  to  95'7  of  oxymu- 
riatic  gas.  Thus  we  see  that  Mr.  Daiton'a  experiments  agree 
almost  exactly  with  the  result  of  calculation ;  and  if  the 
hydrogen  he  employed  was  contaminated  by  the  slighest 
admixture  of  extraneous  matter,  the  quantity  of  osymuriatic 
condensed  by  it  must  of  course  have  been  proportionally 


fi 


Mr.  Dalton,  having  denied  the  existence  of  aqueous  vapour 
in  muriatic  acitl  gas,  ascribes  the  appearance  of  hydrogen  during 
the  action  of  certain  hodies  on  that  gas  to  the  decomposition  of 
the  acid,  which  he  looks  on  as  ii  quaiernate  compound  of  oxygen 
and  liydrogen.  While,  however,  he  admits  the  fact  as  stated  by 
Sir  H^  Davy,  I  that  "when  potassium  was  heated  in  muriatic 
acid  gas  as  dry  as  it  could  be  obtained  by  common  chemical 
means,  the  gas  wholly  disappeared,  and  I'l-om  one-ihird  to  one- 
fourth  of  its  volume  of  hydrogen  was  evolved,  and  muriate  of 
potash  was  formed."  He  questions  the  accuracy  of  an  esperi- 
ment  detailed  in  the  Bakerian  lecture  iur  1809,  by  which  this 
conclusion  was  established.  In  this  experiment  it  was  fouud  that 
8  grs,  of  polassium  absorbed  22  cubic  inches  of  muriatic  acid 
gas,  and  gave  out  8  inches  of  hydrogen. 

Before  proceeding  to  examine  Mr.  Dalton 's  reasoning  on  this 
experiment,  it  may  be  well  to  take  a  view  of  it,  unconnected 
with  his  speculations  on  the  nature  of  muriatic  acid. 

According  to  the  analysis  of  Sir  H.  Davy,§  8  grs.  of 
potassium  may  be  converted  into  potash,  by  union  with  about 
I'29152  gr.  of  oxygen.  In  order  to  furnish  this  oxygen,  if 
water  be  its  source,  1*4959S4  gr.  of  that  fluid  must  sufler 
decomposition ;  and  this  quantity  is  sufficient,  at  the  rate  of  25 
per  cent,  to  give  the  gaseous  form  to  5-98;i736  grs.  or  in  the 
proportion  of  26^264^i>  to  6-()459  grs.  dnly  of  muriatic  acid 
gas.  At  the  same  time  that  the  oxygen  of  this  water  is  absorbed 
by  tbe  potassium,  its  hydrogen,  amounting  to  '204414  of  a  gr. 
Or  7'82297  inches,  must  be  set  at  liberty.  Thus  it  appears  that 
the  hydrogen  evolved  was  almost  exactly  equal  in  quantity  to 
what  could  bti  afforded  by  a  portion  of  water  sufficient  to  oxidate 
thepotassium  employed. 

llie  experiment  appeals,  however,  to  be  inaccurate,  with 
regard  to  the  absorption  of  the  22  inches  of  muriatic  acid  gas : 
for  9"291.52  grs.  of  potash  are  capable  of  combining  with  the 
real  acid  contained  in  5*59055  grs.  of  muriatic  acid  gas,  which 
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measure  9-S4I375  cubic  inches  only.  And  if  we  suppose  that 
none  of  the  acid  condensed  in  consequence  of  llie  loss  of  iu 
vater  entered  into  union  with  the  potaahi  and  that  the  acid  thus 
CBiptoyed  carried  all  its  water  with  it,  we  have  only  in  addition 
to  ^b  quantity  either  5-983736  gra,  measuring  10-0062  inches, 
or  5-6459  grs.  measuring  9*42625  inches,  making  in  all  a  con- 
densation of  either  19-643675  or  19-067625  inches.  But  it  is 
obriously  more  natural  to  suppose  that  the  acid  deprived  of  ita 
elasticity  from  the  loss  of  its  .water  afterwards  entered  into  union 
wilh  tlie  potash:  in  whfch  case  the  results  of  the  experiment 
should  have  been  13'76396  grs.  of  muriate  of  potash,  an  evolu- 
tion of  7-82297  inches  of  hydrogen,  a  condensation  of  1-328153 
gr.  of  an-hydrous  muriatic  acid,  and  not  less  than  Il-Ii977  cubic 
iiicbes  of  r^dual  muriatic  acid  gas. 

It  will  be  seen  by  a  reference  to  page  290  of  Mr.  Dalton's 
work,  that  he  infers  by  calculation  that  during  the  osydation  of 
a  qaandtv  of  potsssiniq  suflicient  when  in  the  state  of  potash  to 
unite  with  22  inches  of  muriatic  acid  gas,  were  water  the  source 
of  the  oxygen,  neariy  16  inches  of  hydrogen  would  be  evolved ;  ' 
while  if  the  acid  gas  suffered  decomposition  S  inches  would 
appear.  This,  however,  is  not  perfectly  accurate :  for  the  quan- 
tity of  ireal  acid  contained  in  22  incites  of  the  gas  is  capable  of 
combining  with  23-(W72  grs.  of  potash,  and,  for  the  formation 
of  this,  2-8I75  grs.  of  oxygen  are  requisite.  Now  this  quantity 
of  oxygen  is,  in  the  state  of  water,  combined  with  not  less  tliaa 
18'0444  inches  of  hydrogen.  On  the  other  hand.  If  Mr.  Dalton's 
view  of  the  nature  and  constitution  of  muriatic  acid  be  correct, 
and  if  this  body  were  the  source  of  the  oxygen,  there  should 
have  iieen  an  evolution  of  6-014ff  inches  only,  from  the  oxyda- 
tion  of  20-2607  g^-  of  potassium.  If,  however,  the  22  inches 
of  moriatie  acid  gas  were  the  sole  source  of  the  oxygen,  16-917 
grs.  only  of  potassium  would  have  been  required  ;  and  the  evp  ; 
lotion  of  hydrogen  could  not  have  exceeded  4-3739  inches.  As, 
however,  the  quantity  of  oxygen  required  by  8  grs.  of  potassium 
is  tlmost  exactly  sufficient  to  form  water  with  8  cubic  inches  of 
hydrogen,  and  as  it  is  certain  that  9-29152  grs.  of  potash  cannot 
form  muriate  of  potash  by  union  with  the  real  acid  of  22  cubic 
inches  of  muriatic  acid  gas.  Is  it  not  better  to  argue  upon  a 
foundation  ia  some  degree  known,  and  from  phenomena  con-, 
riatest  among  themselves,  than  to  iMiiid  speculations  on  a  part  of 
an  experiment,  which  is  almost  demonstrably  impossible } 

In  the  only  other  experiment  of  this  sort  detailed  by  Sir  H. 
Davy,  5  grs.  of  potassium  took  nearly  14  inches  of  jnurjatic 
■cid  ^a,  asd  gave  about  S  inehiu  ai  hydrogen :  5  grs.  of 
potassium  may  unite  with  -8072  of  a  grain  of  oxygen ;  which  in 
(he  state  of  water  bolA  >■  »nioa  -13505  of  a  gtdia,  or  5'llS 
Vol.  II.  N°  J.  B 
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inches  of  hydrogen.  Nov  -94225  of  a  grain  of  water  are 
capable  of  ^ving  the  gaseous  form  to  either  3*769  gis.  (mea- 
suring 6-S027  inches)  or  3-55609  gn.  (measuriag  5-94664 
inches)  of  muriatic  acid  gas;  and  5'807Z  grs.  of  potash  can 
unite  with  the  real  acid  contnined  in  2-9045  grs.  or  4-85/  inches 
of  muriatic  acid  gas:  so  (hat  the  condensation  could  at  most 
amount  to  only  either  11-1577,  o^  )0-S0364  inches.  If  the 
condensations  were  not  independenT  of  each  otlier,  die  results 
ought  to  have  been  S-'JM'J  grs.  of  muriate  of  potash,  5*115 
inches  of  hydrogen,  *S645  of  a  grain  of  an-hyarous  muriatic 
acid,  and  7'6973  inches  of  residual  muriatic  acid  gas. 

Mr.  Dalton  has,  in  a  subsequent  part  of  his  work,*  joined 
with  the  French  chemists  in  supposing  potassium  to  he  a  hydruret 
of  potash.  He  does  not,  however,  look  hack  to  the  reasoning 
in  page  290,  to  inquire  whether,  from  the  aetiwi  of  potasdum 
on  muriatic  acid  gas,  so  much  hydrogen  be  erolrad,  as  might, 
besides  the  quantity  ascribed  to  tna  conversion  of  the  potasuum 
into  potash,  leave  a  surplus  to  be  accounted  for  from  the  deccnn- 
positiDD  of  the  acid,  It  is  probable  that  there  is  not:  and  this 
probability  will  the  better  appear,  if,  for  an  instant,  we  admit 
the  truth  of  Mr.  Dalton's  atomic  theory.  In  erery  binate  com- 
pound, the  weights  of  the  combined  elements  are  pn^rtiond 
to  those  of  their  atoms.  Mr.  Dalton  has  stated  the  weight  of 
the  atom  of  hydrogen  at  1,  and  that  of  potash  at  42;  of  course, 
that  of  hydruret  of  potash  must  be  43.  The  amount  of  the 
hydrogen  evolved  in  Sir  H.  Davy's  first  experiment,  should 
therefore  have  been  ^'-j-  of  S  grs.  or  *18604G5  of  a  giaioi  a 
quantity  less  than  that  noted  by  Sir  H.  Davy,  by  -0183675  of  a 
grain,  or  about  *702  of  a  cubic  inch;  and  felling  short  of  the 
result  of  calculation  on  the  data  of  the  experiment,  by  only 
'52477  of  A  cubic  inch.  It  is  almost  superfluous  to  say  that  this 
■light  discrepancy  is  not  to  be  wondered  at,  in  an  iUvestigaticA 
which  is  as  yet  only  in  its  infancy.  Mr.  Dalton,  however,  says 
that  water  is  a  binate  compound;  therefore  if  8  grs.  of  potassium 
contain  as  many  particles  as  -204414  of  a  grain  of  hydrt^o, 
and  if  the  number  of  particles  in  this  be  equal  to  that  contamed 
in  1*29152  gr.  of  oxygen,  it  follows  that,  in  these  quantities  of 
oxygen  and  of  potassium,  (here  exists  an  equal  number  of  par- 
ticles, and  potash  may  be  still  an  oxide  of  potassium.  The  by-;  ^ 
dn^en  which  appeared  may  of  course  have  come  entirely  froia 
the  water,  without  any  decomposition  of  the  acid.f 

•  Pages  484— 18ft. 

f  I  would  not  be  uixIeTileod  ax  ha* Ing  kny  reficrenM  bere  tn  Mr.  Mnrn;') 
«iewa  of  tbe  nature  of  potauiumi  but  merely  u  argvins  Bialntt  ils  belli(  K 
bydrunt  of  poUib, 
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Article  VI. 

'  Gaural  ftews  of  the  Compoaitton  of  Animal  Fluids.  By  J. 
Bemelius,  M.  D.  Professor  of  Chemistry  id  the  College  of 
Medicioe  at  Stockholm.* 

Hating  related  to  my  friend  Dr.  Marcet  some  observations 
that  1  have  made  on  the  subject  of  animal  cbeolisiry,  and  being 
invited  by  him  to  communicate  them  to  the  Medical  and  Chirur- 
^CbI  Society,  I  shall,  in  compliance  with  his  wish,  venture  to 
tubmit  to  the  Society  some  of  the  principal  results  that  I  have 
obtained  at  different  periods,  prior  to  my  visit  to  this  country, 
respecting  the  fluids  of  animals.  Most  of  these  abservations 
have  been  published  in  a  more  unconnected  state  In  different 
works  in  the  Swedish  language  ;t  but  as  they  have  not  heed 
'  translated  into  any  other  language,  and  as  they  have  appeared  to 
thosa  mho  have  seen  them,  to  contain  some  new  views,  I  am 
induced  to  oSer  them  to  the  Society,  in  the  hope  tliat  they  will 
be  received  with  mdulgence. 

I.  Of  the  Blood. 
In  most  of  the  analytical  researches  on  blood,  tbat  of  the 
bullock  has  been  made  the  subject  of  experiment.  I  shall 
therefore  begin  with  the  analysis  of  the  blood  of  that  animal, 
and  afterwards  notice  the  essential  points  in  which  I  have  found 
it  to  differ  from  the  human. 

A.  Bullock's  Blood. 
Blood  may  be  regarded  as  a  liauid  holding  a  colouring  matter 
suspended  in  it,  but  not  dlstolvea.  The  first  step  in  the  process 
of  accurate  analysis  should  therefore  be  to  separate  the  suspended 
matter  by  filtration.  But  this  method  succeeds  only  to  a  certain 
degree,  and  requires  a  time  so  considerable,  that  the  blood 
undergoes  spontaneous  chaoges  of  composition  before  the  sepa- 
■«l(m  can  be  completed ;  for  notwithstanding  all  possible  care, 
therolouring  matter  will  either  pass  through  with  the  fluid  por- 
tion, or  by  adhering  in  masses,  prevent  all  farther  percolation. 
Another  mode  is  that  of  allowing  it  to  subside  by  rest :  but  this 
also  goes  on  with  extreme  slowness  :  the  clear  supernatant  liquor 
loses  its  red  colour  but  very  gradually;  and  the  colourless  ^xirtioD 
is  not  capable  of  being  collected  alone.  The  usual  way  of 
obtaining  them  separate  is  to  take  advantage  of  the.  coagulation 

•  Prom  the  third  TDlmne  of  [he  Medico-Clilnirgical  TrsDssctions,  latel; 
y'abliaked. 

t  In  ay  Fdreluniiticar  i  Djarkemien,  S  vot,  BtoclLh.  IBOS.     Aad  alio  la. 
Annuullli^u  i  Ffiik,  Ktml,  acta  Miaeralngie,  3  vol.  Stockh.  ISUX 
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of  the  blood,  during  which  the  fibrin  enveloping  the  corourin^ 
substance  presses  out  the  serum.  This  tnetDod  is  indeed  but 
very  imperfect,  as  a  large  portion  of  the  serum  still  remains 
attached  to  the  red  globules  m  the  coaguhim ;  -but  it  is  the  only 
one  that  we  cin  etnploy. 

I  shall  first  consider  the  crassamentnm,  and  its  two  consti- 
tuent parts,  fibrin  and  colouring  matter. 

The  Chemical  Vroptrtm-of  Fibrin. 

Fibrin  is  insoluble  in  cold  water.  In  boiling  water  it  curlr 
up,  aai  after  the  ebullition  has  continued  some  hours,  the  water  . 
idcquires  a  milky  hue,  txit  no  gaseous  product  appears.  Bjr  this- 
operation  fibrin  undergoes  a  species  of  liecom position ;  the  wateF 
m  which  it  is  boiled  affords,  by  the  addition  of  tannin,  a  preci- 
pitate of  white  and  distinct  flocculi,  which  do  not'  cohere  toge- 
ther by  the  heat,  as  those  produced  by  gelatin.  The  evaporated 
liquid  does  not  geltttinize  to  whatevef  degree  it  may  be  ctmcen- 
trated,  and  leaves  a  white,  dry,  hard,  and  friable  residue,  whicb 
k  Soluble  in  cold  water,  and  has  an  agreeable  taste  similar  to 
ftesh  broth,  and  totally  unlike  the  salt  and  acrid  flavour  of  the 
extract  from  muscles.  Fibrib,  by  long  lioiling  in  water,  loses  its 
prc^rty  of  softening  and  dissolving  in  acetic  acid. 

2.  lo  fi^coAaZ  of  specific  gravity  0*81  fibrin  undergoes  aspecie^ 
of  decomposition,  and  forms  an  adipocirous  matter,  soluble  is 
alcohol,  and  precipitated  by  the  ad^tion  of  water;  having  ofteo' 
»  very  stroti^  and  unpleasant  odour.  The  alcoholic  solution 
leaves  on  evaporation  a  fat  residue,  which  dicl  not  pre-exist  in 
the  fibrin,  and  which^  as  we  shall  find,  is  likewise  formed  by 
the  action  of  alcohol  on  the  colouring  matter  and  &a  the  albumen. 
I^brin  heated  in  alcohol  retains  its  propeny  of  softening  and 
^ssolving  in  acetic  acid. 
'  3.  By  the  action  of  ether  fibrin  is  converted  into  an  adipo- 
cuous  mass  similar  to  the  preceding,  but  in  much  greater 
abundance,  and  having^  a  much  strotiger  and  more  disagreeable 
odour.  We  are 'On  this  account  precluded  from  employing 
^nerally  either  alcohol  or  ethet  Sn  abal'ytieal  experiments  on 
laimal  substances. 

4.  Iq  concentrated  acetic  add  Gbtin  becomes  immediately 
toft,  transparent,  and  with  the  assistance  of  heat  is  converted 
fnto  a  tremulous  jelly.  By  adding  water  and  warming  it,  this 
jelly  is  completely  dissolved,  with  the  evolution  of  a  small  quan- 
tity of  azotic  gas.  The  solution  is  colouiless,  of  a  mawkish  and 
ftlightly  acid  taste.  During  its  evaporation  a  transparent  mem- 
brane appears  on  the  surface,  and  after  a  certain  degree  of 
approximation,  the  gelatinous  substance  is  again  re-prorfucedr 
Wilt  this  gelatine  has  no  resemblance  to  that  formed  by  past?. 
When  completely  desiccated   it   is  a  transparent  mass  whitiV 
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jeddens  lurnsol  paper^JHjt  which  without  a  fresh  addition  lOf 
acetic  acid  is  insolubl^joth  in  cold  mid  boiling  water.  The 
solution  of  fibrin  in  acetic  acid  added  to  pnissiate  of  potash  or  of 
ammonia,  gives  a  white  precipitate,  without  any  separatioD  of 
[MTissic  acid.  This  solution  will  also  produce  a  precipitate  by 
alkalies,  but  it  is  redissolved  by  a  small  excess  of  the  lattw. 
Sulphuric,  nitric,  and  muriatic  acids  aSbrd  likewise  a  precipitate 
with  this  solution  :  and  the  precipitate  is  compofcd,  as  we  nball 
presently  see,  of  fibrin  and  the  acid  employed.  If  the  precipi- 
tate be  laid  on  a  61ter  and  waalied,  a  certain  quaati^  of  this  acid 
is  carried  off  by  the  water,  and  the  remaining  substance  is 
B(4ub1e  in  pure  water.  The  solution  contains  a  neutral  comJ»- 
uation  of  fibrin  wich  the  ouncral  acid  employed,  which  is 
mucous,  somewhat  opalioe,  and  of  an  acidulous  taste.  Ap 
addition  of  acid  will  again  precipitate  it,  and  it  tfius  often 
lianpens  that  an  animal  substance,  that  has  been  treated  with  ft 
inmeral  acid  and  washed  on  the  filter,  gives  at  length  a  clear 
liquor,  which  becomes  turbid  on  foiling  into  the  add  liquor  that 
diad  first  goue  through.  This  phenomenon  always  indicates  the 
presence  of  the  above-mentioned  coinbinalioa  of  a  mineral  acjd 
with  fibrin,  or  with  slbumeo^  which  appears  to  possess  the  saiqe 
chemical  properties  as  fibrin.* 

4.  In  weak  mitr'iitic  mid  fibrin  shrinks  and  gives  out  a  snull, 

Suantity  of  azotic  gas;  but  scarcely  any  portion  is  dissolved  even 
y  boiling :  neither  does  the  acid  liquor  a0brd  any  precipita^ 
jiridi  ammouia,  or  with  prussiate  of  potash.  Bvapoi^ted  to 
diyhesB  a  brownish  residue  is  obtained,  from  which  potash  dis- 
engages a  Vttle  ammonia.  Concentrated  muriatic  acid  decom- 
poses fibriji  by  coction,  and  produces  a  red  or  violejt  coloured 
solution. 

The  fibdn  that  has  been  digested  witli  weak  muriatic  acid  is 
hard  and  shrivelled.  By  washing  fepeatedly  with  water  it  is 
at  leogtji  converted  into  8  gelatinous  mass,  wliich  is  perfectly 
soluble  in  tepid  wat^'.  The  solutioa  powerfully  reddens  litmva 
w^ier,  and  yields  a  jurec^itatc  with  acids  as  well  )is  w^'th  alkaliqs. 
Fibrin  has  therefore  the  property  of  combining  wiJl^  iQuriadc 
acid  in  two  proportions.  The  one  gives  a  neiUi;al  comKinatioa 
soluble  in  water;  the  other  a  combination  with  excess  of  acid 
which  is  insoluble,  but  which  is'  reduced  to  the  state  of  the 
soluble  .compound  by  the  action  of  pure  water. 

5.  Concentrated  sulphtric  acid  decomposes  and  cactfoni^es 
fibrin.  The  same  acid  diluted  with  six  times  its  weiglri  of  water, 
and  digested  with  fibrin,  acquires  a  red  colour,  but  dissolves 
scarcely  aiiy  thing.  The  fibrin  ^t  is  not  dissolved  is  a  combi- 
nation of  it  with  an  excess  of  sulphuric  acid.    By  de[»iving  it 

*  'II  say  'b«  ebiencd  tb*t  Uie  precliMtatc  prodaecd  bj  >i(ric  Mid  BMiaMs  a 
jiriloi*  ccaiUH-,  bat  hH  inetlW  reapMtt  Uw  MHCptopcttiMMlbeiwaMbcn. 
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of  this  excess  of  acid,  by  means  of  pUv  water,  a  neutral  com- 
Ijination  is  obtained,  which  is  suluble  in  water,  andp06sess«s  thp 
same  characters  as  the  neutrnl  muriate  of  fibrio. 

6.  'Nitric  acid  of  the  speciGc  gravity  i  '25  digested  with  fibriD, 
renders  it  yellow,  and  diminishes  its  cohesion.  The  fluid  becomes 
yellow,  and  the  surtjiee  of  the  fibrin  is  covered  with  a  small 
quantity  of  fat  formed  by  the  action  of  the  acid.  During  thi^ 
operation  elastic  matter  is  disengaged,  which  is  azotic  gas  alone, 
and  in  whicli  I  could  not  discover  the  smallest  portion  of  nitrous 
gits.  When  the  digestion  has  been  continued  24  hours,  the 
-tibrin  is  converted  into  a  pulverulent  mass,  of  a  pale  citron 
colour,  which  is  deposited  at  the  bottom  of  the  liquor.  Xhp 
latter  being  decanted  off,  and  the  undissolved  matter  placed  on 
B  filter  and  washed  with  a  large  quantity  of  water,  the  colour 
changes  in  proportion  as  the  acid  which  was  in  excess  is  carried 
off,  and  the  mass  acquires  a  deep  orange  colour.  Even  when  the 
aSusion  is  continued  tilt  the  water  gives  no  sign  of  acidity,  the 
orange  mass  has  not  yet  lost  the  property  of  reddening  litmus. 

This  yellow  substance  was  discovered  by  Messrs.  Fourcroy  and 
Vauquelin,  who  obtained  it  In  treating  muscular  flesh  with  nitric 
acid.  They  have  described  it  as  a  new  acid  formed  by  the  action 
of  nitric  acid  on  the  muscular  fibre,  and  to  which,  from  its 
colour,  they  have  given  the  name  of  yellow  acid.  {Addejaune^ 
This  substance  is  dissolved  in  caustic  alkali,  to  which  it  imparts 
an  orange  colour,  audit  is  partly  soluble  in  acetate  of  potash  and 
of  soda.  The  French  chemists  found  that,  if  treated  with  a  fresh 
quantity  of  nitric  acid,  it  acquires  the  property  of  burning  with 
the  same  phenomena  as  a  combustible  body  mixed  with  nitre. 
This  fact  they  considered  as  remarltable,  since  they  could  not 
detect  any  nitric  acid  in  the  yellow  acid.  But  the  latter,  as  wU) 
be  presently  shown,  is  nothing  more  than  a  combination  of 
fibrin  with  nitric  acid,  (or  in  other  cases,  perhaps,  with  nitrous 
acid,)  and  aUo  with  another  acid  formed  by  the  decompositioa 
of  a  portion  of  the  fibrin,  a  species  of  combination  very  ana- 
logous to  the  one  already  described.  If  the  yellow  substance  be 
boiled  with  alcohol,  a  yellow  adipocirous  matter  is  taken  up ;  but 
it  is  deposited  when  the  liquor  cools.  This  sebaceous  matter  has 
a  great  resemblance  to  that  obtained  by  the  action  of  alcohol  on 
pure  fibrin.  If  the  yellow  suiHtance,  after  being  thus  deprived 
of  its  adipocirous  portion,  be  digested  with  water  and  carbonate 
of  liine,  it  slowly  decomposes  the  carbonate,  disengages  its  acid 
ID  the  fiarm  of  gas,  and  produces  a  yellow  solution.  Having 
separated  this  fluid  from  the  undissolved  portion  of  the  yellow 
substance,  I  concentrated  it  to  the  consistence  of  a  syrup  :  and 
then  poured  in  alcohol,  which  precipitated  one  part,  retaining 
the  other  in  solution.  The  precipitate  had  all  the  charactejs  of 
pialate  of  lime.    Dissolved  in  water,  and  decomposed  by  a  sufig. 
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dent  quantity  of  sulphuric  acid,  it  yielded  sulphate  of  lime ; 
and  tlie  acid  liquor  being  filtered  and  evaporated,  gave  a 
browDish  and  highly  acid  syrup,  possessing  all  the  properties  of 
malic  acid.  TIte  portion  dissolved  in  the  alcohol  was  evidently 
a  mixture  of  nitrate  and  nitrate  of  lime,  Tlie  mixture  consisting 
of  undecomposed  carbonate  of  lime,  and  the  insoluble  part  of 
the  yellow  substance,  being  decomjKBed  by  diluted  muriatic  acid, 
left  a  yellow  mass  perfectly  similar  to  the  one  which  1  had  befow 
decomposed,  and  possessing,  like  that  substance,  the  property 
of  reddening  litmus  paper.  It  appeared  therefore  that  I  had 
merely  exchanged  the  nitric  and  malic,  for  the  muriatic  acid. 

We  thus  find  that  fibrin  enters  into  combination  as  readily  with 
nitric  acid,  as  with  the  other  before- mentioned  acids,  and  that  it 
i>  capable  of  forming  two  combinations,  the  one  containing  an 
excess  of  acid  and  having  a  pale  yellow  colour,  the  other  neutral 
and  of  an  orange  hue.  Ky  digesting  fibrin  with  nitric  acid,  it 
undergoes  a  species  of  decomposition  by  which  malic  acid  is 
formed.  This  acid  in  conjunction  with  the  nitric  acid  combines 
with  the  undecomposed  fibrin.  The  fibrin  thus  united  with  the- 
two  atnds  is  certainly  in  some  degree  altered;  for  its  neutral  com- 
bination with  nitric  acid  b  insoluble  in  water,  and  retains  its 
insolubility  and  its  yellow  colour  even  when  the  nitric  acid  has 
been  displaced  by  muriatic.  On  the  other  hand,  we  have  seen 
that  the  precipitate  thrown  down  by  nitric  acid  from  a  solution 
of  fibrin  in  acetic  acid,  acquires  a  yellow  tinge ;  but  that  water 
in  depriving  it  of  the  excess  of  acid,  renders  it  gelatinous  and 
again  soluble.  It  folton^s  that  the  fibrin,  which,  in  the  yellow 
body,  performs  the  office  of  a  saline  base  to  the  nitric  acid,  must 
be  modified  in  a  different  manner  from  what  it  is  in  fibrin  com- 
bined with  the  acids  in  the  soluble  combinations. 

Ihe  nitric  acid,  in  which  the  yellow  -fubstance  has  been 
jOTmed,  has  a  bright  yellow  colour:  it  holds  in  solution  a  portion 
of  the  yellow  substance  with  a  quantity  of  malic  acid.  Mixed 
with  alkali  in  excess,  it  assumes  a  very  dark  yellowish  brown 
colour. 

7>  In  caustic  alkali  fibrin  iacreases  in  bulk,  becomes  trans- 
parent and  gelatinous,  and  at  length  i>  completely  dissolved. 
The  solution  is  yellow  with  a  shade  of  green.  Acids  occasion  in  it 
a  precipitate  which  gradually  becomes  confluent.  The  solution 
of  fibrin  in  caustic  alkali  is  pretipitated  by  alcohol,  which  by 
means  of  the  excess  of  alkali  dissolves  a  portion  of  the  neutral 
combination  of  fibrin  with  alkali.  If  the  aqueous  alkaline 
solution  be  evaporated,  a  coagulum  is  formed  towards  the  end  of 
the  process,  probably  in  proportion  as  the  alkali  becomes  car-  ' 
bonated.  The  action  of  alkali  upon  fibrin  produces  some  altera- 
tion in  its  properties;  for  the  precipitate  throvm  down  by  acetic 
Mid  does  not  dissolve  by  an  additional  numitity  of  acid.    But 
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whatever  be  tte  nature  of  this  change  induced  on  iibrin  by  th« 
alkalies,  the  former'  is  by  so  iue^ds  converted,  as  M.  Fourcroy 
has  alleged,  into  a  fotty  substance  with  whicb  tbe  alkali  produces 
a  saponaceous  compound,  nor  has  it  even  the  least  anal<^  to 
any  species  of  soap.  As  far  as  I  can  perceive,  this  eS^ct  of 
alkalies  is  confined  to  the  epidermoid  textures,  and  parts  wbicl) 
by  long  and  continued  boiling  are  converted  into  a  eiinilar  sub* 
Etonce. 

Of  the  Colouring  Maiier  tmd  Hs  Ckemical  Properties, 
In  order  to  separate,  as  much  as  possible,  the  colouring  matter 
from  the  albumen  and  the  salts  of  serum)  I  cut  the  cra^Eamenr 
turn  into  very  thin  slices,  which  1  placed  upon  blotting  paper,' 
till  it  had  taken  up  all  that  it  could  absprb:  after  which  they 
were  dried.  A  portion  of  die  crassamentum  treated  in  that 
manner  was  triturated  with  water  as  long  as  it  appeared  c^)ablc 
of  acting  as  a  solvent.  This  water  acquired  from  the  matter  it 
had  dissolved  a  brown  colour  of  so  deep  a  shade  that  it  did  eot 
eshibit  the  least  tran^rency  when  contained  in  a  glass  tube  of 
a  quarter  of  an  inch  in  diameter.  The  fluid  had  a  faist  odour  of 
blood,  and  a  mawkish,  saline,  and  bighly  nauseous  teste. 

I  coagulated  tbe  sahition  by  means  of  heat  in  a  pneumatic 
apparatus.  The  mass  frothed  considerably,  but  no  claiitic  fluid 
^as  disengaged.  While  yet  hot,  it  was  placed  on  a  filter :  the 
liquor  had  a  red  colour  which  it  lost  by  cooling,  and  at  the  same 
time  deposited  a  small  quantity  of  tbe  colouring  matter.  1  shall 
revert  to  this  liquor  in  the  sequel. 

The  dark  brown  coagulated  matter,  aft^  b«^ng  carefuUy 
washed,  fuid  subjected  to  a  powerful  press,  was  di-ii^  at  a  tem- 
perature of  7*^  (158°  Fahrenheit),  it  was  but  little  con- 
tracted by  the  exHocatioii,  but  bad  become  htaek,  hard,  difh- 
pultly  pulverisabic,  and  showed  a  vitreous  fracture.  Sefore  the 
desiccation  is  complete,  it  Is  of  a  dai'k  browij  colour,  has  little 
cohesion,  and  forms  a  granulated  mass ;  circumstances  by  which 
it  may  be  distinguished  from  both  fibrin  and  alliumen. 

1.  The  colouring  matter  is  acted  upon  by  hmling  water  in 
nearly  the  same  way  "as  fibrin,  becomiog  somewbat  coatraeted 
by  cociion  ;  and  tbe  solution  contains  soda,  and  ansmnAal  matter 
perfectly  analogous  to  that  whicli  is  obtained  from  fibnn,  but 
rather  less  in  quantity :  for  it  would  appear  that  a  portion  oiF  this 
substance  begins  to  be  formed  from  rhe  coimnencement  of  tbe 
process  of  congulation.  It  retains  its  black  colour,  but  loses  the 
property  of  softening,  and  dissolving  in  acetic  acid. 

2.  jilco/iol utid  ether  convert  the  colouring  matter  in  part  intq 
a  fatty  adipocirous  mass,  having  a  very  disagreeable  odour. 

3.  In  acetic  acid  the  colouring  matter  imiDediateLy  becomes 
foltj  forming  a  black  an|i  tremulous  jellyj  whicb  dissolves  in 
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tepd  mter  with  the  dUengsgement  of  a  small  quantity  of  azotic 
gas.  The  solution  is  reddish  brown,  and  only  semi- transparent. 
A  small  pait  of  the  colouring  matter  remains  undissolved,  and 
forms  with  the  acid  a  ccmpound  of  very  sparing  sofubility. 

A  solution  of  the  colouring  matter  mixed  with  acetic  acid  does 
not  coagulate  ;  but  wlien  made  to  boil  turns  black  and  deposits 
a  very  small  quantity  of  its  insoluble  compound,  without  bowevei 
coaguhitiQg. 

The  solution  of  the  colouring  matter  in  acetic  acid  is  fH-ecipU 
taitd  botli  by  allcalias  and  by  alkaline  prus'siat«s.  Ammonia 
produces  a  dark  brown  precipitate,  which,  when  well  washed 
and  weighed,  is  found  to  be  tlie  colouring  matter  unaltered,  and 
again  soluble  in  acetic  acid.  The  solution  after  precipitation  by 
imniOTiia  b  yellow,  and  deposits  by  evaporation  a  quantity  of 
white  matter,  which  is  readily  distingnislied  to  be  albumen,  of 
•rhiefa  it  is  impossible  entirely  to  deprive  the  crassimentum. 

Pmssiate  of  ammonia  precipitates  from  the  acetic  solution  a 
mass  of  a  blackish  brown  colour,  resembling  the  precipiiate  by 
pure  atflinonia.  Both  these  precipitates,  employed  as  pigment^ 
give  the  same  shade  of  a  dirty  brown.  The  prusric  acid,  there- 
fore, appears  to  exert  no  actioa  on  the  colouring  matter  of  the 
blood ;  which  should  take  place  if  the  latter  owed  its  colour  to  a 
forruginoas  Sitit.  l^e  solution  of  c<^uring  matter  in  acetic  acid 
ii  precipitated  by  the  mineral  acids,  and  the  precipitates  have 
precisely  tlie  same  characters,  excepting  tbe  coktitr,  which  it 
brown,  as  those  procured  by  the  same  methods  from  fibrin, 

4.  Concentrated  mundlic  acid  does  not  dissolve  the  colouring 
tnalter,  even  when  aided  by  digestion :  a  small  quantity  of  azotic 
gas  is -disengaged,  and  the  acid  assumes  a  yellow  tint:  alkalies, 
however,  produce  in  it  liardly  any  precipitate.  The  undissolved 
portion  is  a  compound  with  excess  of  acid,  which  becomes 
soluble  in  proportion  as  the  superabundant  acid  is  carried  off. 
ITie  neutral  solution  of  colouring  matter  is  brown,  and  has  the 
Bame  properties  as  that  formed  by  acetic  acid.  1'he  colouring 
matter  boiled  for  a  long  time  with  muriatic  acid,  suffers  a  com- 
mencement of  decomposition:  some  iron  is  taken  up  by  the  acid, 
and  the  vndissoh'ed  portion  is  no  longer  soluhle  even  l^  repeated 
wnbing,  aMiough  in  this  stxte  it  retains  a  portion  of  acid,  of 
whsolitfae  water  cannot 'deprive  it. 

5.  The  mlric  acid  iproduoes  the  same  effects  in  the  colouring 
matter  as  on  Abriia ;  the  only  distinction  being  in  the  colour, 
Rhich  in  the  fornwn*  is  invariably  black. 

6.  Caustic  ttmrnama  dissolves,  the  colouring  matter  assuming 
>  'cry  beep  brown  colour.  A  precipitate  is  thrown  down  by 
acitk,  butnot  by  the  alkaline  prussiates.  The  precipitate  formed 
^  flooic  acid  is  again  soluble,  but  only  1^  an  excess  of  acid. 

.  r,..-A-..>yGoogIe 
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7-  In  solution  of  cmtslic  Jixed  alkali  the  colonTin^  matter  iv 
softened,  tbrmiDg  a  brownish  Jelly,  which  Is  dissolved  by  s  suffi- 
cient qaantily  of  water.  During  the  evaporation  it  coagulates  in 
fropoTtion  as  the  alkali  absorbs  carbonic  aeid.  The  alkaline 
sohrtion  IS  precipitated  by  alcohol,  which,  however,  acquiieB  a 
led  tinge  by  dissolving  a  smalt  quantity  frf  the  compound  formed' 
^  the  colouring  matter  with  the  excess  of  alkali.  The  alkaline 
solution  of  colouring  matter  seen  by  day-light  has  a  green  coloar« 
kit  appears  red  by  candle-light.  It  was  upon  this  appearatice  of 
ricen  that  Fourcroy  conceived  the  idea  that  bile  might  be  formed . ' 
By  boiting  Mood  with  a  small  quantity  of  water ;  but  this  greea 
ftiid,  to  we  shall  afterwards  see,  agrees  with  IhIs  in  no  property 
excepting  colour. 

8.  If  a  solution  of  llie  colouring  matter  in  water  be  exposed 
to  a  heat  of  50°  {122°  Fahrenheit)  in  a  saucer,  it  blackens  and 
tries  completely  without  coagulating.  In  this  state  it  is  again 
entirely  soluble  in  culd  water. 

These  experiments  prove  that  the  colouring  matter  has  the  same 
citemical  properties,  and  consequently  the  same  cliemical  com- 
pOKtioD  as  tibrin,  but  that  these  two  bodies  are  distinguishable 
froiD  one  another  principally  by  a  difference  in  colour;  by  the 
fi^D  coagulating  spontaneously  in  all  temperatures,  while  the 
cdouriog  matter  may  be  dried,  without  losing  its  solubility  in 
water,  xnA  becomes  insoluble  only  at  a  certain  temperature  :  and 
bstly  by  the  peculiar  character  of  the  latter  when  coagulated, 
such  as  its  not  being  diminished  in  volume  during  the  exaiccsi 
tion,  as  happens  with  fibrin. 

(Ta  be  aMinuei.) 
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On  the  Heat  evolved  during  Inflammation  of  the  Human  Body, 
By  Thomas  Thomson,  M.D.  F.R.S. 

That  the  heat  evolved  by  the  human  body  is  very  consider-r 
able,  and  that  in  cases  of  inflammation  this  heat  is  very  much 
increased,  are  facts  with  which  every  body  is  acquainted;  but  I 
am  ignorant  of  any  attempt  hitherto  made  to  estimate  the 
increase  of  heat  that  is  given  olFin  cases  of  inflammation.  On 
that  account  I  think  it  worth  while  to  recwd  an  observation 
which  I  had  an  opportunity  of  making  upon  mpcif,  during  the 
course  of  last  winter.  It  is  far  from  determining  the  whole  heat 
given  off  duriog^  the  inflammation;  but  as  it  Is  at  least  an 
approach  towards  accuracy,  and  as  [  was  at  as  much  pains  ai 
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possible,  considering  the  situation  in  which  I  wai  at  the  time,  I 
conceive,  the  Etatement  will  add  another  and  a  curious  fact  to 
animal  physiology. 

During  the  mtmth  of  January  last,  in  consequence  of  walking 
about  in  rainy  weather  in  thin  shoes  for  a  considerable  part  of 
the  day,  and  afterwards  sittine  for  several  houis  with*  wet  feet,  1 
caught  a  violent  cold,  whicn  was  attended  with  fever;  and 
among  other  infiammatory  symptoms,  a  throbbing  pain  took 
place  in  the  right  groin,  accompanied  with  swelling  of  the 
inguinal  glands.  To  prevent  thb  pain  from  proceeding  to  sup- 
puration, I  applied,  for  four  days  successively,  and  36  timei 
each  day,  twA  cotton  cloths  successively  wrung  out  of  cold  water 
to  the  swelled  part.  The  average  temperature  of  the  cold  water 
employed  was  40°.  The  cloths  were  removed  when  they  felt 
hot ;  and  from  several  trials  this  appeared  to  indicate  a  tempera- 
ture of  about  90'^;  so  that  each  cloth,  and  the  water  which  it 
contained,  was  heated  at  an  average  JSO^. 

Ilie  first  cloth  dry  weighed  ....  530  grains 
The  second   458 

The  first  when  wet  weighed  ..1459  or  929  water  +  SSO  cloth 
The  second US4  of  976  +  458 

I  made  several  experiments  to  determine  the  specific  heat  of 
cotton,  but  found  it  attended  with  unexpected  difficulty.  When 
cotton  wool  is  employed  it  is  so  elastic  and  bulky  that  you  are 
obliged  to  use  a  much  smaller  weight  of  it  than  of  the  hot  water 
with  which  you  mix  it.  Iliis  occasions  great  inaccuracy.  Whea 
cotton  cloth  is  employed,  a  considerable  time  elapses  before  you 
can  mix  it  properly  with  the  water,  and  this  occasions  unceiv 
tainty.  1  state,  therefore,  the  results  which  I  obtained  wi& 
considerable  hesitation.  The  specific  heat  of  cotton,  by  my  trials, 
is  0-53,  that  of  water  being  1.  I  shall  therefore  consider  it  aa 
half  as  great  as  that  of  water. 

We  may,  therefore,  substitute  for  the  two  cotton  clodis  & 
quantity  of  wafer  equal  to  half  the  weight  of  each.  We  may 
say,  therefore,  that  2399  grains  of  water  were  heated  50  degrees 
16  times  a  day  for  four  days  together,  making  a  total  of  30 
pounds  troy  heated  50°  in  the  course  of  four  days  by  the  inflamed 
part.  This  is  nearly  the  same  qusjitity  of  heat  that  would  have 
been  requisite  to  heat  8^  lbs.  of  water  from  the  teihperature  of 
40°  to  that  of  212°.  This  amounts  nearly  to  seven  wine  pints.  ■ 
So  that  in  the  course  of  four  days  thLs  small  inflamed  spot 
gave  out  a  quanti^  of  heat  sufficient  to  have  heated  seven  wme 
pints  of  water  from  40°  to  212°;  yet  the  temperature  was  not 
kostbly  less  than  that  of  the  rest  of  ihp  body  at  the  end  of  the 
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fxpamteat.   Tha  inflainiBMicHij  itovKver,  was  gone,  and  dJd  oot 
uffua  return> 

Nor  was  this  quantity  of  heat,  considerable  as  it  was,  the  whole 
that  wa,s  evolved.  Scune  was  lost  by  the  evaporation  of  the 
piot^ture  from  tlie  wet  cloth,  which  must  have  taken  pl^ce  to  a 
f^rtain  extent,  and  aotae  maa  have  made  its  escape  during,  the 
night,  when  the  w«t  cU/thtts  were  applied  very  iiregularjyf  and  at 
]tmg  iatervalu. 


Article  VIII. 


Mmsralogical  Oiservaiions  made  in  the  Highlands  of  ■  Scotland. 
By  James  Grierson,  M.D. 

On  the  I'lth  of  August,  1812,  Mr.  Jardine,  tiyil  engiseer, 
and  myself,  left  Edinburgh  on  a  round  by  Loch  Catherine  and 
Loch  Tay,  principally  with  the  view  of  observing  tiie  geognostic 
i^pearances  of  the  country. 

On  reaching  the  bridge  of  Doune,  eight  miles  froiji  Stirling 
we  fotjnd  the  old  red  sandstone,  forming  nearly  horizontal  strata 
in  the  bottom  of  the  river.  Soon  alter  this  we  observed  on  the 
road  from  Donne  to  Callaiid^r  uaoy  roUed  pieces  of  very 
•Ustiact  grey  wacke,  wliic^4  JitU  toe  to  suspect  the  approach  of  a 
■gKy  ftadte  oountry.  Fi'Ottf  Callander  we  set  out  I9  vi«t  the 
Amed  and  interesting  scenery  «f  the  pttss  of  L^eney,  by  which 
the  traveller  oa -this  route  cnt'ers  the  Orampiut  rajige.  About 
tvo  miles  beyond  <Callandeir  «>«  i«und  the  rock  through  which 
rite  raad  is  cut  to  he  very  disiiuet  ^ey  wacke^  and  traced  it  till 
we  iauui  it  abaiit  htM  a  mile  farther  on  towards  the  north-west, 
very  near  liie  mka  slate ;  InK  could  not  see  the  junction  of  the^ 
two  .rodjs,  or  whether  .tbe  iclay  slate  intervened  betwixt  then. 
On  this  road,  about  a  mile  and  a  half  ftoni  Callander  (to  the 
N.W.  of  h%  we  oWrved  a  greenstone  vein,  12  or  15  feet 
jbroad,  linteranctlag  the  cen^merate  jn  a  direction  nearly  N.  E. 
and  S.W. :  it  cioases  «lie  bi^i  jwd.  A  litile  below  thiSj 
towards  iCaltendor,  *traneid«n  slate  appears  in  pretty  highly 
weUned  atrata,  and  the  icouglouierate  resting  upon  it,  and,  we 
ithouglit,  alteniatelfr  with  it.  ^either  «f  us  c^ld  observe  any 
instance  of  ilhe  conglonwmte  ooniing  -in  contact  with  the  cl^y 
slate ;  wid  we  wene  bo^  ^torfootly  sE^isfied  -tJ^at  in  tliis  dflstrict 
^he  tntnsitiun  ^cnoks,  ^re^  wuckc,  aind  grey  ^auke  slfrt^  cq^ie  ia 
iMtweoR  tlieflaetzasd  tJie<pntntiliue'Oounti)y. 

dt  WAS  my  intention  to  have 'examined  jnuiaulacly  Uiefipecies 
«f  RHRecab  itonstituting  the  oadMlt^  :of  t)(e  ooogWmeiate  ftbofit 
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CtUandef ;  b«t  this,  I  am  wrr;  to  s»j,  was  not  done  in  the 
nmndr  I  cOuM  have  wished,  having  been  deceived  by  the  ezpec- 
latbh  of  meeting  with  enough  of  conglomerate  for  that  purpose. 
Dext  day  on  out  way  to  Loch  CatheriDe.  In  as  hr,  however,  as 
I  did  examine  the  nodules,  I  found  them  to  consist  principally  of 
white  qitanz ;  but  m«t  abo  with  a  few  nodules  of  clay  slate  and 
bomstone  porphyry. 

In  the  evening  of  the  16th  we  visited  the  fine  bll  at  Bncklla 
bridge,  about  a  mile  to  the  east  oF  Callander.  The  rock  n 
coi^caDeratc,  and  broken  down  by  the  action  of  the  water  into 
auDy  fine  and  fantastie  fonns.  We  had  the  conglomerate  all 
along  from  CaHender  to  this  fall;  and  on  tracing  the  river  about 
two  Hiiiea  up  observed  no  other  rock:  but  Mr.  Jardine  told  nw 
that  a»me  time^  Sir  James  Hall  found  grey  wacke  about  a 
nile  or  two  higher  up  than  we  were.  Night  prevented  our 
feachiog  it, 

"n*  grey  wacke  »nd  grey  wacke  slate  appear  about  two  miles 
after  leaving  Callander,  on  the  road  to  Loch  Catherine.  They 
GODtiniK  all  along  the  valley  of  Loch  Venachar  and  Loch 
Achraif  to  the  Troraacka,  and  the  enstem  part  of  these  hills  la 
vomposed  of  grey  wacke.  The  western  part,  next  to  Loch 
CatDerine,  is  mica  slats;  and  this  is  ttie  rock  all  along  the  banks 
«f  the  lake  to  its  top.  The  Lady's  Isle,  rendered  now  so  bmous 
by  tbe  poetry  of  Mr.  Scott,  is  a  roundish  mass  of  mica  slate, 
4kaM  100  yards  diameter,  [m^ecting  finely  from  the  surl^ce  of 
the  wstbr,  and  covered  with  wood.  On  the  Isle  of  Ponteneltanr 
tery  nen-  the  bead  of  the  lake,  we  found  a  lai^  rolled  mass 
(sKFot  two  feet  diameter)  of  very  beautiful  primitive  greenstone ; 
but  saw  no  rock  in.situ  exaept  the  mica  slate. 

About  half  way  betweeo  Callander  and  tbe  Trossacks,  that  is, 
fire  Iniies  frpm  each,  is  a  quarry  of  clay  sinle.  It  is  on  the 
fight  liaad  of  the  road  as  we  go  toward  the  't'roesacks,  on  the 
kmka.  of  Lock  Venachar,  and  tOO  feet  at  least  above  the  level 
Af  the  l^ce.  I- examined  it;  but  could  not  see  the  junction  of 
this  slate  with  the  grey  wacke  or  the  mica  slate.  The  strata  are 
highly  inclined,  between  70*  and  BO",  and  dip  towards  the  hill. 
Having  na  compasB  (as  we  liad  nnfqrtunalely  bTou|:ht  one  with 
Vk  which  was  good  for  nothing)  I  could  not  ascertain  their  direc- 
Mom,  but  it  is  tomewhere  between  K.  and  N.E. 

At  Stewart's  House,  two  miles  from  the  foot  of  Loch  Cathe- 
■ine)  we  have  the  grey  nacke;  and  about  150  yards  up  the  hill, 
towards  the  N.  in  tt^  bed  of  the  rivulet,  appears  slate  which  I 
took  to  be  tTAnshion.  The  hill  rises  rapidly,  and  in  less  than 
100  yardB  more  we  have  the  mica  slate. 

On  leaving  Htewart'a  we  proceeded  over  the  hills  to  the  head  of 
Loch  LufaDiiig,  a  waRt  of  nine  miles.  In  this  route  we  crossed 
Glengnlassy  tbt  tkie*  state  fonnatioD  accompanying  as  aH  tb« 
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way ;  and  when  we  had  passed  the  top  of  the  mountain,  imme- 
diately to  the  west  of  Loch  Lubnaig,  we  fouiid  a  bed  of  rather 
dark  greyish  blue  foliated  limestone.  There  is  a  quarry  in  it, 
which  has  been  lately  wrought. 

About  half  way  between  Loch  Lubnaig  and  Loch  Ern  Head 
I  found  a  considerable  large  rolled  piece  of  the  rock  cnoiposed  of 
felspar  and  dialage.  On  this  road  i  observed  many  rolled  pieces 
of  primitive  greenstone.  The  formation  is  all  along  the  mica 
slate. 

Two  miles  down  from  Loch  Ern  Head,  on  the  north  bank  o( 
the  lake,  is  at  present  worked' a  large  quany  of  greyish  blue 
foliated  limestone.  It  is  a  bed  in  the  mica  slate,  and  is  about 
40  feet  thick,  and  for  a  considerable  way  worked  completely  to 
the  bottom.  It  belongs  to  Lord  Breadalbane,  and  is  carried 
down  the  lake  in  boats  of  15  tons  burden.  It  is  carted  from  the 
lower  end  of  the  lake  into  the  country  about  Comrie,  Crieff,  and 
other  places  in  Strathern  where  the  coals  are  to  be  had,  and  there 
burned  for  use. 

The  whole  of  the  route  from  Loch  Em  Head  to  Killin  is  the 
mica  slate.  We  found,  however,  a  bed  of  greenstone,  or  a  vein, 
for  we  could  not  certainly  determine  which,  seemingly  of  great 
thickness,  by  estimation  40  or  50  yards.  It  is  about  five  miles 
from  Loch  Lm  Head,  and  is  seen  in  a  small  rivulet,  where  there 
is  a  bridge ;  and  this  rivulet  (over  which  the  bridge  is  thrown), 
about  200  yards  to  the  west,  falls  into  another  rivulet,  which 
comes  from  a  small  lake  in  sight  of  the  road.  This  is  about  the 
h^hest  ground  over  which  the  high  road  passes  between  Loch 
Ern  Head  and  Killin.  The  greenstone  is  best  seen  near  to 
where  the  two  before-mentioned  rivulets  join. 

On  arriving  at  Killin  we  went  to  view  the  falls  of  the  Lochy. 
"Hiey  are  over  the  mica  slate ;  and  we  saw  no  other  rock  here- 
abouts. At  Taymouth  Lord  Breadalbane  has  built  a  new  house, 
or  castle,  in  the  Gothic  style,  of  a  iine  greyish  green  slaty  stone, 
so  soft  as  to  be  easily  wrought  by  the  chisel;  and  when  polished, 
it  has  nearly  the  same  appearance  as  the  chlorite  slate,  of  which 
the  castle  <if  Inverary  is  built.  This  stone,  which  I  believe  is 
something  intermediate  between  chlorite  state  and  talc  slate,  is 
got  from  a  quarry  not  far  from  the  Tay,  about  three  miles  to  the 
east  of  Taymouth.  I  had  no  opportunity  of  learning  with  what 
rock  or  rocks  it  is  associated. 

Leaving  Taymouth  we  proceeded  to  Aberfeldie,  and  went  to 
■ee  the  falls  of  Moness.  'i'hese  possess  more  of  the  grand  and 
terrific  than  any  waterfall  that  I  have  seen  in  the  kingdom, 
except  the  fall  of  Foyers.  The  rock  is  mica  slate.  We 
observed,  liowever,  a  bed  of  greenstone,  and  also  hornblende 
rock.  Here  we  have  wall  precipices  200  feet  high.  From  thii 
place  southward  for  15  miles  over  the  black  dreary  muir  hj 
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Ambleree  to  GlenalmoDd  we  found  the  same  formation.  Thb 
glen  struck  us  as  narrower  and  more  confined  than  &ny  we  had 
seen,  and  die  rocks  on  each  side  are  extremely  precipitous.  StUl 
mica  sUle  strata  nearly  vertical;  but  as  soba  as  we  had  got  a 
mik,  or  a  mile  and  a  half,  down  from  the  bridge,  we  came  upon 
tramition  rock^  grey  wacke,  and  grey  waclce  slate.  We  saw  also 
^bout  m  yards  up  the  hiil  on  our  right  a  small  quany,  in  what 
ive  deemed  to  be  clay  slate.  Indeed,  we  had  no  doubt  of  its 
being  so,  from  some  fragments  we  found  on  the  road.  Oa 
advancing  some  miles  farther  on  our  way  towards  CrieB>  we  again 
Cell  in  with  the  conglomerate. 

On  our  way  from  CrieflF  to  Comrie,  near  the  House  of  liawers, 
on  the  right  hand  side  of  the  road,  I  observed  in  the  cooKlome- 
late  s  very  di.«tinct  nudule  of  mica  slate;  the  only  one  of  the  sort 
I  saw  in  all  this  district.  I  nowhere  observed  any  granite  or 
gneiss  nodules. 

The  country,  looking  west  from  C(Hnrie,  is  primitive^  and 
extremely  bold.  And  the  view  up  Uie  Era  towards  Duneira,  a 
distance  of  nine  miles,  is  picturesque  in  a  high  degree.  On  a 
tfell-diosen  eminence  to  the  north  of  Comrie  they  are  erecting 
a  monument  to  the  memory  of  the  late  Lbrd  Melville,  of  a 
beautiful  variety  of  sienite,  in  which  the  felspar  is  almost  snow 
»hite. 

About  three  miles  to  the  south  of  Comrie  the  road  is  cut 
through  the  conglomerate,  in  some  places  to  the  depth  of  20 
feet  The  nodules  almost  all  of  the  trap  kind,  amygdaloid,  trap- 
tuff,  basalt,  greenstone,  wacke,  grey  wacke,  homsione  porphyry. 
From  this  place  to  the  bridge  of  Ardoch  (nine  miles)  the  rock 
appeared  every  where  to  be  the  old  red  sandstone  of  a  small 
grain,  such  as  we  obser\'ed  it  in  the  bottom  of  the  river  at  the 
bridge  of  Doune ;  and  nothing  but  sandstone  presented  itself  till 
•re  came  into  Glenagles,  which  enters  the  Ochil  Hills  by  the 
north,  and  there  we  found  the  rock  to  be  porphyry  slate.  On 
leaidpg  the  head  of  Glenagles,  and  descending  into  Glcndevon 
we  observed  conglomerate  lying  on  grey  wacke  and  transition 
slate,  on  the  north  bank  of  the  river,  about  three  mites  above 
the  church. 

The  river  Devon  struck  us  as  floiving  all  along  with  uncommon 
rapidity,  l^t  is  altogether,  perhaps,  one  of  the  most  singular 
rivers  in  Scotland.  The  rapidity  of  its  fall  from  its  source  down  the 
glen  till  it  arrive  at  the  Crook,  where,  from  an  easterly,  it  changes 
its  course  to  a  westerly  direction;  and  then  the  surprising  and  very 
eitraordi nary  phenomena  it  exhibits  at  the  Devil's  Mill,  the  Rum- 
bling Bridge,  and  Cauldron  Lin,  are  very  striking  ohjecis.  At  the 
mil!  and  the  bridge  the  rock  is  a  hard  conglomerate;  at  the 
Cauldron  Lin  il  is  greenstone.  When  proceeding  from  the  top 
of  the  Cauldron  Lin  down  to  the  bottom,  by  the  right  bank  of 

n,<j  ■,..<,  .yGoogle 


SS  '  On  the  Daltonian  Theory  of  fJuLt, 

the  rirer,  we  found  s(Hne  men  working  a  quarry  of  greenstone. 
This  was  not  more  than  50  or  60  yards  from  ibe  lin,  and  we 
easily  traced  the  greenstone  to  the  )in ;  at  first  we  took  it  for  a 
vein ;  but  on  iiirther  examination  at  the  bottom  of  the  Hn, 
finding  the  rock  there  greenstone,  and  seeing  large  and  thick 
strata  of  slate  clay,  with  some  clsy  iron  stone,  alterttating^^d  the 
strata  of  these  dipping  eastward,  and  running  below  the  green- 
stone, we  were  both  inclined  to  think  it  was  a  bed.  From  this 
point  to  the  shores  of  the  Fritli  of  Forth  the  country  is  entirely 
composed  of  sandstone,  limestone,  slate  clay,  bituminous  shale, 
clay  iron  stone,  coal,  and  various  rocks  of  the  floetz  trap  series. 
Immediately  on  the  shores  of  the  Forth,  these  strata  are  in  some 
places  covered  with  an  alluvial  deposite,  whidi  cooUuns  many 
organic  remains.  These  remains  are  in  general  of  shells  that 
belong  to  species  which  at  present  inhabit  the  Frith  of  Forth. 
Mr.  Baldj  in  an  excellent  paper  on  the  local  fnll.  of  Alloa, 
inserted  in  the  Memoirs  of  the  fVeme^ian  Natural  History 
Socieli/,  enumerates  the  following  species: — 

1.  Ostrsea  edulis.  4,  Turbo  littoreus, 

2.  Mytilus  edulis.  5.  Donax  trunculus. 

3.  Cardium  edule.  6.  Patella  vulgata.  ^ 


On  the  Daltonian  Theory  of  Definite  Proportions  in  Chemical 
Combinaiims.    By  Thomas  Thomson,  M.D.  F,R,S, 

I  PRoMisBD  in  an  early  number  of  the  Annals  ofPkHotophy 
some  observations  on  Mr.  Dalton's  theory  of  definite  proportions, 
nod  I  DOW  sit  down  to  fulfil  that  promise.  Too  much  attention 
cannot  he  paid  to  this  important  theory,  the  developement  of 
which  I  consider  as  the  greatest  step  which  chemistry  has  yet 
made  as  a  science.  It  puts  us  in  the  way  of  establishing  principles 
of  ri^d  accuracy  as  the  foundation  of  our  reasoning,  and  to  call 
in  the  assistance  of  mathematics  to  promote  the  progress  of  a 
science  which  has  hitherto  eluded  the  aid  of  that  unrivalled 
instrument  of  improvement.  The 'idea  of  definite  proportions 
seems  to  have  struck  the  mind  of  Kichter,  though  the  methods 
which  he  took  to  determine  them  were  fiir  from  successful ;  and 
Mr.  Higgins,  in  his  work  on  phlogiston,  maintained  the  opinion 
thatcliemical  bodies  unite  atom  to  atom.  But  the  generalization 
of  the  doctrine,  and  the  striking  and  irresistible  proofs  deduced 
from  the  comb^tions  of  the  simple  substances,  and  the  acids 
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knd  buea  belong  entirely  to  Mr.  Dalt<m ;  without  who&e  labouTt 
the  theory  would  probably  have  stil]  remained  unknown.  On 
the  Continent  the  notions  originally  established  by  Dalloa  have 
been  adopted,  sad  ingeniously  extended  in  certain  cases  by  Gay- 
Lussac;^nd  Beizelius  haa  published  a  most  elaborate,  extensive, 
and  accurate  set  of  ezpenments  on  the  same  subject,  which 
fully  confinn  the  Daltonian  doctrine,  nhile  he  has  deduced 
Kveral  subordinate  laws  from  bis  analyses,  which,  though  in 
tome  measure  empyrical^  are  nevertheless  of  very  considerable 
importaoce  in  determining  the  constitution  of  bodies. 

In  this  country  lets  attention  has  hitherto  been  bestowed  upcm 
DalUm'a  theory  than  could  have  been  anticipated  from  the 
sagacity  and  enli^tened  views  of  many  of  our  chemists.  Dr. 
Boitock  has  even  written  an  essny  against  it ;  but  from  the  well- 
linown  candour  and  liberality  of  this  able  philosopher,  I  have  no 
doubt  that  he  will  embrace  it  with  ardour  as  soon  as  his  doubts 
are  removed.  Sir  Humphry  Davy  has  cmbnced  the  Daltoniaa 
theory  with  some  modifications  and  alterations  of  terms ;  but  bb 
Dotions  are  not  quite  so  perspicuous  as  those  of  Mr.  Dalton,  and 
they  do  ndt  appear  to  me  so  agreeable  to  the  principles  of  sound 
philosophy.  These,  as  &r  as  I  recollect,  are  the  only  chemists 
iit  this  country  who  have  written  upon  the  subject  (some  observa- 
nons  of  Dr.  Wollaston,  and  of  myself,  excepted);  though  not 
the  only  persons  who  have  embraced  the  opinions  of  Mr.  Dalton. 
1  shall  in  this  essay  state,  in  the  first  place,  the  nature  of  the 
theory,  and  the  grounds  upon  which  it  has  been  advanced ;  in 
the  second  place,  I  shall  state  the  laws,  or  subordinate  canons, 
which  have  been  deduced  from  analysis,  in  consequence  of  the 
introduction  of  this  theory ;  and  in  the  third  place,  I  shall  give 
a  table  of  the  numbers  representing  the  proportions  in  which 
substances  combine,  deduced  ^m  the  application  of  the  Dalto- 
niao  theory  to  the  most  accurate  analyses  hitherto  made. 

I.  Oulline  of  the  Dcdloman  Theory, 
It  may  be  necessary  to  mention  in  the  outset  that  I  propose  to 
give  the  view  which  I  liave  been  accustomed  myself  to  take  of 
the  subject,  and  that  I  would  not  be  understood  to  make  Mr. 
Dalton  answerable  for  the  opinions  which  I  shall  state.  I  call  it 
the  Daltonian  theory  tiecause  I  consider  it  as  belonging  to  Mr. 
Dalton ;  because  he  fiAt  suggested  it  to  me,  and  set  me  to  think 
on  the  subject;  and,  of  course,  every  thing  here  stated  ori^- 
nated  from  him,  eitlier  directly,  or  at  least  indirectly. 

I.  With  respect  to  the  nature  of  the  ultimate  elements  of 
bodies,  we  have  no  means  of  obtaining  accurate  information ; 
but  it  is  the  general  opinion  that  they  consist  of  afon»,  or  minute 
tdids,  incapable  of  farther  division.  Thai  these  atoms  are  mcrii 
BBibematieal  points  lurrouoded  with  spheres  of  attraction  and 
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repulsion,  as.Buscovich  supposed,  appears  to  me  Hicomprehea- 
sible.  They  musl,  I  think,  be  physical  points,  as  minute  as  you 
Wilt,  but  still  possessed  of  length,  breadth,  and  thick ocss.  This 
..  opinion,  I  say,  is  generally  received  by  philosophers;  and  I 
canriot,  for  my  part,  conceive  any  other.  It  is  taken  for  granted 
as. the  foundation  of  the  £)altonian  theory  ;  and,  I  presume,  will 
be  reacfity  admitted  !>y  every  one  without  hesitation. 

2.  In  cases  of  the  chemical  unioii  of  one  body  with  another, 
the  substances  combined  are  dispei'sed  every  where  thiough  the 
whole  mass.  .Thus  chalk  is  a  compound  of  lime  and  carbonic 
acid,  "  Now  bow  minute  a  portion  soever  of  chalk  w,e  take,  we 
shall  find  it  to  contain  both  hme  and  carbonic  acid.  How 
minute  a  portion  soever  of  water  we  take,  we  shall  find  it  to 
contain  both  oxygen  and  hydrogen.  How  minute  a  portion 
soever  of  saltpetre  we  examine,  we  shall  find  it  to  contain  both 
nitric  acid  and  potash.  Now  this  could  not  be  the  case  unlets 
the  atoms  of  the  combining  bodies  united  with  each  other. 
This  accordingly  is  the  opinion  universally  entertained  respecting 
chemical  combinations.  It  has  been  long  generally  admitted^ 
"and  does  not  therefore  require  any  farther  illustration. 

3.  All  chemical  compounds  contain  the  same  constant  pro- 
portion of  constituents  with  the  most  rigid  accuracy,  no  variation 
whatever  ever  taking  place.  Water  Is  universally  composed  trf 
1  part  of  hydrogen  and  7"5  parts /if  oxygen ;  sulphuric  acid,  of 
1  part  of  sulphur  and  1-5  part  of  oxygen  ;  carbonic  acid,  of  1 
part  of  carbon  and  2'?  parts  nearly  of  oxygen,  by  weight.     This 

fermaneticy  of  chemical  compounds  is  generally  admitted. 
ndeed,  the  whole  science  of  chemistry  is  founded  on  it,  and 
depends  upon  it.  Even  BerthoUet,  who  contends  for  indefinite 
proportions  in  the  abstract,  admits  the  incontrovertible  fact  that 
the  proportions  of  chemical  combinations  in  general  are  perma- 
nent. 

4.  This  permanency  of  cliemicai  compounds  cannot  be  owing 
to  any  thing  else  than  to  the  union  of  a  certain  determinate 
number  of  the  atoms  of  one  constituent  with  a  certain  determi- 
nate number  of  the  atoms  of  the  otiier.  Let  us  suppose  water 
the  compound.  Let  the  number  of  atoms  of  oxygen  which 
unite  he  x,  and  of  hydrogen  y,  then  an  integrant  particle  of 
water  wilt  in  every  case  be  a;  4-  y. 

5.  Oxygen  has  the  property  of  uniting  with  diSerent  bases  in 
various  proportions,  sometimes  in  two,  sometimes  in  three,  four, 
or  even  six  proportions  with  the  same  base.  Thus  with  azote  it 
unites  in  four  proportions,  with  carboij  in  two,  with, mercury  in 
1wo,  and  so  on.  •  Now  if  we  represent  the  weight  of  base  with 
which  the  oxygen  unites  by  a,  and  Suppose  all  the  different  pro- 
portions of  oxygen  to  unite  with  this  portion  of  base ;  and  if  we 
denote  the  first  portion  of  oxygen  by'h;  then,  in  general,  the 
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comtituents  of  the  ditFerent  compounds  formed  by  tlie  union  of 
>  tlie  dtflerent  doses  of  oxygen  with  the  base  will  be  as  follows:—^ 

1st  GOmpouni],  a  -i-  b 
2d  compound,  a  +  2ii 
3d  compound,  a  +  3li 
4th  compoundj  a  +  4b 

Suppose  10  parts  of  oxygen  enter  into  the"  first  compound,  then 
20  parts  enter  into  the  second  compound,  30  parts  inio  the  third 
c(i]ii)>ound,  and  40  parts  into  the  fourth  compound.  Hence, 
whatever  number  of  atoms  of  oxygen  enter  in^o  the  first  com- 
pound, twice  that  number  enters  into  the  second,  tlirice  into  the 
third,  and  four  times  that  number  into  the  fourth. 

Hence  it  is  clear  that  there  Is  a  determinate  number  of  Htoma 
of  oxygen  which  always  enter  into  tiicse  combinations.  If  we 
rq)resent  this  number  by  x,  then  a  +  a;  is  tlie  first  compound, 

.a  +  2x  the  second,  a  +  ix  the  third,  and  a  +  'Ix  the  fourth. 
Now  it  would  be  singular  if  .2,  3,  4,  &c.  atoms  of  oxygen  were 
to  be  always  inseparably  linked  logether,  so  as  never  to  be  able 
to  enter  into  combinalions  separate.  It  is  much  more  simple  to 
conceive  that  x  represents  only,  one  atom.  Even  though  the 
<^inion  should  not  be  mathematically  true,  still  it  would  be 
proper  to  adopt  it :  for  as  far  as  our  calculations  aVe  coticemed,  a 
numbet*  of  atoms  of  oxygen  constantly  and  invariably  united 
constitute  a  compound  atom,  about  which  we  may  reason  as 
accurately  and  jiistly  as  we  could  about  the  simple  atoms  them- 
selves.    Indeed,  1  think  that  x  certainly  represents  one  atom 

•only;  for  oxygen  gas  being  a  permanently  elastic  fluid,  must 
consist  of  atoms  that  repel  each  other.  Hence  1  conceive  that 
a  compound  atom  of  oxygen,  or  a  number  of  atoms  of  it  united 
together,  is  impossible.  And  if  3;  consisted  of  atoms  not  united 
ti^iher,  I  can  see  no  reason  why  the  same  number  should  unite 
in  every  case  (or  a  multiple  of  it)  with  other  bodies. 

This  reasoning  may  be  applied  to  hydrogen  as  well  as  oxygen. 
Hydrogen  has  the  property  of  uniting  in  difl'erent  proportions 
with  various  bodies,  as  with  carbon,  phosphorus,  sulphur,  &c. 
In  these  different  proportions  we  tind  the  hydrogen  always 
denoted  by  y,  2  y,  &c.  Hence  we  have  every  reason  to  con- 
dude  that  y,  which  represents  the  proportion  of  hydrogen  which 
uoites  with  the  other  constituent  in  these  cases  is  an  afom. 

The  numbers  x  and  y  are  easily  discovered,  by  making  an 
accurate  analysis  of  the  different  compounds  into  which  various 
proportions  of  oxygen  and  hydrogen  enter,  and  when  reduced  to 
their  lowest  terms  they  are  very  nearly  x  =  J-S  and  y  =  I .  Hence 
these  numbers  represent  the  ratios  of  the  weightof  an  atom  of 
oxygen  and  an  atom  of  hydrogen  to  each  other.  Now  it  deserves 
tttentiea  thai;  these  numbers  represeint  the  composittOu  of -vrater. 

« 2  .o^l^- 
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For  it  hu  been  ascertained,  I  tbtok,  with  precision,  that  water 
u  composed  of  100  nieasuies  of  oxygen  gas,  and  200  measures 
of  bydn^eu  gas.  Now  the  specific  gravity  of  these  gases  are  as 
tolkiws : — 

OjygeD MM 

Hydrogeli   ; 0-073 

H6oce  water  is  composed  by  weight  of 

Oxygen  ~. 7-56 

Hydrogen 1*00 

From  this  coincidence  we  are  entitled  to  contdu^  that  water 
IS  formed  by  thp  union  of  an  atom  of  oxygen  to  an  atoni  of 
hydrogen.  Tliis  very  important  conclusion  is  supported  by  other 
considerations.  Oxygen  and  hydrogen  have  never  been  miwle  to 
combine  in  any  other  proportion  than  that  in  whidi  they  exist  m 
water.  Hence  tliis  proportiop  must  be  that  which  unites  most 
readily,  and  with  the  greatest  force.  Now  as  the  atoms  of 
hydrogen  repel  each  otlier,  as  is  the  case  also  with  the  atoms  of 
oxygen ;  and  as  hydrogen  is  attracted  by  oxygen  ;  it  is  obvious 
that  when  they  are  mixed  equably,  as  is  the  case  when  200 
measures  of  hydrogen  gas,  and  100  measures  of  oxygen  gas,  are 
put  into  a  tube,  and  fired  by  electricity,  they  will  most  readily 
unite  atom  to  atom.  This,  though  not  in  itself  decisive,  is  a 
cwroboratlng  circumstance.  It  follows  from  it  that  a  given  bulk 
of  hydrogen  gas  contains  Only  one-half  the  number  of  atoms 
that  exist  in  the  same  bulk  of  oxygen  gas. 

6.  Knowing  the  weight  of  an  atom  of  oxygen  and  of  an  atom 
of  hydrogen,  we  have  it  in  our  power  to  deteimioe  the  weight 
of  an  atom  of  the  other  substances  which  unite  with  otuj^n,  or 
with  hydrogen,  or  with  both.  For  example,  100  parts  of  sul- 
phur unite  with  two  proportions  of  oxygen,  the  firtt  consisting 
of  100,  the  second  of  150  parts,  both  in  weight.  Here  the 
prt^Mrtions'of  oxygen  being  to  each  otlier  as  the  numbers  Ij  l^) 
or  as  2,  S,  it  is  rcBsonable  t^  suppose  that  the  first  portion  repre- 
sents two  atoms  of  oxygen,  and  the  second  three  atoms;  and 
tliat  there  is  another  compound,  ctmsisiing  of  sulphur  united 
with  one  atom  of  oxygen,  not  yet  discovered.  If  this  supposi- 
tion be  reasonable,  it  follows,  that  the  weight  of  sulphur  which 
enters  into  these  (Simbinstions  represents  an  atom  of  that  sub- 
stance. Therefore  100  represents  an  atom  of  sulphur,  and  100 
two  atoms  of  oxygen ;  so  that  an  atom  of  sulphur,  it  appears,  is 
just  double  the  weight  of  an  atom  oF  oxygen. 

We  have  it  in  our  power  to  verify  this  reasoning,  by  means  of 
the  combinations  which  sulphur  makes  with  hydrogen.  It  has 
been  ascertained  that  100  measures  of  hydrogen  gas,  when  they 
unite  with  sulphur,  do  not  alter  their  bulk,  but  meiriy  their 
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specific  gravit;.  Hence,  ia  order  to  determioe  the  cnutituents 
dF  sulphureted  hydn^n  gas  with  perfect  accuracy,  we  have 
only  to  ascertaio  correctly  the  flpedoc  gravity  of  hydrogen  gai 
and  of  sulphureted  hydn^ea  gas.    Now 

100  cubic  ioches  of  hydrogen  gas  weigh 2'230  gr.  . . 

100  cubic  inches  of  sulphureted  hydrogen  , .  .S5'890 

Hence  it  follows  that  sulphtireted  hydr<^;ea  gas  is  composed  of  ' 

Hydrogen 2*23     or     I-OO 

Sulphur 33-66  15-09 

This  shows  us  that  if  sulphureted  hydrt^n  gas  Is  composed  of 
an  atom  of  hydrogen  united  to  an  atom  of  sulphur  (and  hardly 
any  other  supposition  seems  admissible),  then  if  an  atom  of 
hydrogen  weigh  1,  an  atom  of  sulphur  will  weigh  15*09.  The 
combination  of  oxygen  and  sulphur  gave  us  15*12  for  the  waght  - 
of  an  atom  of  sulphur.  Thus  the  two  processes  of  reasoning 
lead  to  the  same  conclusion,  since  the  dii^rence  between  1&*09 
and  15*12  b  only  T-^rff-  "^^'^  <^  "^  ^^"  ^  coincidence  as  it  ia 
possible  to  obtain  from  chemical  experiments,  where  absolute 
precision,  from  the  nature  of  our  processes,  is  impossible. 

By  a  similar  mode  of  reasoning,  we  may  determine  with 
coDsiderabte  accuracy  the  weight  of  an  atom  of  azote,  phospho- 
rus, carbon,  and  the  metals.  It  would  be  tedious  to  state  the 
methods  here  at  full  length ;  but  some  of  the  most  important  of 
them  will  be  given  afterwards. 

It  is  hardly  necessary  to  observe,  liow  very  powerfully  a  partU 
Gular  conclusion  is  confirmed  when  we  arrive  at  it  by  different 
processes.  This  advantage  we  have  in  full  perfection  whet)  we 
set  about  determining  the  weight  of  the  atoms  of  the  simple 
substances.  In  most  cases  we  come  to  the  same  concluaioD  by 
two,  three,  or  four  diflcrent  methods.  These  cmncideoces,  I 
think,  could  not  exist,  unless  the  conclusion  were  well  fbtmded. 
-  J.  I  shall  terminate  this  part  of  the  subject  with  Mr.  Dalton't 
canons  for  the  combination  of  the  atoms  of  bodies  mth  each 
other.  ThCT  are  very  ingeniously  contrived,  and  their  truth,  I 
conceive,  will  be  readily  admitted  by  every  person  who  pays  due  ' 
attention  to  the  subject: — 

1st.  When  only  one  combination  of  two  bodies  can  be  ob- 
tained, it  must  be  presumed  to  be  a  binary*  one,  unless  some 
cause  appear  to  the  contrary. 

2d.  When  two  combinations  are  observed,  they  ipuat  be  pre- 
sumed to  be  a  biaary  and  a  ternary. 

•  Bj  Hurj,  Mr,  Dsltnn  bmm  a  compannd  of  one  alom  of  one  body  with 
oBc  atoM  of  vuuker  i  b]r  temarj/,  a  Gompoaad  of  atti  Mobi  of  om  bod  j  with 
two  Uomof  MMKbcri  andfaoA. 
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3.  When  three  combiDaiions  are  observed,  we  may  expect 
one  to-be  binary,  «nd  the  other  two  ternary. 

4tli.  When  Jbur  combinations  are  observed,  we  should  expect 
one  biniiry,  two  ternary,  and  oije  quaternary,  &c. 

5th,  A  Unary  compound  lihould  always  be  specifically  heavier 
than  the  mere  mixture  of  its  tno  ingredients. 

6th  A  ternary  compound  should  be  specifically  heavier  than 
the  ■loi&ture  of  a  binary  and  a  simple,  which  would,  if  com- 
bined, constitute  it,  &c. 

7th.  Tlie  above  rules  and  observations  equally  apply,  when  two 
bodies,  such  as  C  and  D,  D  and  E,  &c.  are  combined.* 
-    Jf   the  observations  of  Gay-Lussac   be  correct,    nitrous   gaS 
constitutes  an  exct^ption  to  j\4r.  Dalion's  Sthrule.     It  wtll«oiiie 
under  our  examination  hereafter. 

(I,  Chemical  Canons  founded  on  the  alove  Theory,  hut  deduced 

from  Analysis. 
'  1  ■  When  gaseous  bodies  combine  they  always  unite  in  deter- 
tnmate  proportions ;  and  if  we  represent  the  bulk  of  the  giis  that 
enters  into  the  compound  in  the  smallest  quantity  in  bulk  by  1, 
then  the  bulk  of  the  other  constituent  is  either  1,  2,  or  3. 
Thus  muriate  of  ammonia  is  composed  of  I  muriatic  acid  +  I 
ammdnia  in  bulk ;  carbonate  of  ammonia,  of  1  carbonic  acid 
+  I  ammonia;  nitrous  gas,  of  1  azote  +  loxygen ;  water,  of 
\  oxygen  +  2  hydrogen ;  gaseous  oxide  of  azoie,  of  1  gsygen 
+  2  azote;  nitrous  acid,  of  1  azote  +  2  oxygen,  or  of  1 
o*ygCn  +  2  nitrous  gas;  sulphuric  acid,  of  1  oxygen  +  2 
sulphurous  acid ;  carbonic  acid,  of  1  oxygen  +  2  oxide,  of 
carlxm;  ammonia,  of  1  azote  +  3  hydrogen;  nitrous' acid  gas, 
of  1  oxygen  +  3  nitrous  gas.  This  canon  haslieen  established 
by  Gay-Lussac,  I  think,  in  a  satisfactory  manner.f  The  only 
one  of  hi?  conclusions  which  Is  still  doubtful  Is  that  nitrous  "acid 
is  a  compound  of  2  nitrous  gas  +  1  oxygen  gas.  At  least  I 
4mve  not  been  able  to  make  the  two  gases  unite  exactly  in  that 
proportion.  This  canon  is  obviously  connected  with  the  Dal- 
toitien  theory.  It  is  simple  and  beautiful,  and  of  considerable 
utility  in  practical  chemistry. 

2.  The  quantity  of  acid  requisite  to  saturate  the  diRerent 
metals  is  directly  as  the  quantity  of  oxygen  which  these  metals 
require  to  convert  them  Into  oxides.  Thus  100  parts  of  mercury 
require  4'1«  parts  of  oxygen,  and  100  parts  of  silver  require 
■7"9  parts  of  oxygen,  to  convert  them  into  oxides.  Therefore 
the  quantity  of  acid  necessary  to  saturate  100  parts  of  mercury 

i.  p.  «14, 
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a  to  tlie  quantity  necessary  to  saturate  100  parts  of  ailwcr  as  tlie 
Dumber  4'16  to  7'9.  This  law  was  first  pointed  out  by  Gay- 
Lu9s«C.*  It  may  be  expressed  in  the  following  manner,  whicli 
adapts  it  better  to  the  purposes  of  the  chemist.  When  difier£nt 
metallic  oxides  saturate  the  same  weight  of  acid,  each  contains 
exactly  the  same  weight  of  oxygen.  According  to  Berzelius,  ia 
order  to  saturate  100  parts  of  muriatic  acid,  a  metal  must  be 
combined  with  42  parts  of  oxygen  ;  to  saturate  100  of  sulphuric 
acid)  it  must  be  combined  with  20  parts  of  oxygen. 

1  believe  that  this  )aw  applies  only' to  those  metals  which  are 
precipitated  by  each  other ;  namely,  gold,  silver,  mercury, 
copper,  lead,  cobalt,  and  perhaps  irou,  zinc,  and  one  or  two 
others.  The  other  metals,  I  conceive,  follow  a  different  law ; 
and  it  is  because  they  Ibilow  a  different  law  that  they  are  not 
precipitated.  This  will  appear  more  obviously  hereafter,  when 
we  come  to  examine  the  constitution  of  the  mcialtic  salts. 

3.  When  sulphur  combines  with  a  metal,  the  proportion 
leinains  unchanged^  though  the  sulphur  be  converted  iato'  an 
acid,  and  the  metal  into  an  oxide.  Thus  the  proportion  of 
metal  and  sulphur  in  sulphate  of  copper  is  the  sam9  as  in  sul- 
phuret  of  copper.  Hence  sutphuret  of  lead,  when  treated  with 
nitric  acid,  is  converted  into  neutral  sulphate  of  lead,  sulphuret 
of  antimony  into  sulphate  of  antimony,  and  so  aa.  Uliis  law, 
which  ia  of  great  importance  in  practical  chemistry,  and  v«y 
much  facilitates  the  analysis  of  the  metalline  salts,  was  fint 
pointed  out  by  Berzelius.  * 

4.  The  oxygen  in  a  metallic  protoxide  is  equal  to  half  the 
sulphur  In  the  sulphuret  of  the  same  metal,  supposing  the 
weight  of  the  metal  in  both  cases  100.  Thb  canon  was  firit 
specified  by  Berzelius.  It  depends  obviously  upon  the  fact  above 
established,  that  an  atom  of  sulphur  is  twice  the  weight  of  ad 
atom  of  oxygen,  and  holds  only  in  those  cases  where  the  prot- 
oxide is  a  compound  of  one  atom  of  metal  and  one  atom  of 
oxygen;  and  the  sulphuret,  of  one  atom  of  metal  and  one  atom 
of  sulphur.  It  may  hold  also  when  the  oxide  contains  two  atoms 
of  oxygen,  and  the  sulphuret  two  atoms  of  sulphur.  This  is  the 
case  with  the  black  oxide  of  iron  and  magnetic  pyrites.  Hence 
the  canon  is  of  some  utility,  by  enabling  us  the  better  to  deter- 
mine the  constitution  of  the  sulphurets;  which,  like  the  oxides, 
are  susceptible  of  considerable  variation, 

5.  In  combinations  of  two  bodies  containing  each  a  quantity 
of  oxygen,  the  weight  of  oxygen  in  each  body  is  either  equal,  or  . 
one  contains  twice,  thrice,  four  times,  See.  as  far  as  eight  times, 
the  quantity  of  oxygen  in  the  other.  This  law  has  been  laid  down 
by  BerzeUu3;t  but  [  must  acknowledge  I  entertain  considerable 

•  Mnn.  a'Arcueil,  il.  I5T.  t  km.  de  Oiin.  Ixzxiii.  119, 
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doubts  ahout  its  accuracy.  It  witl  be  bener  to  leave  the  investU 
gation  of  the  suhje<^  till  we  come  to  examine  the  composition 
of  the  dilTerent  salts,  in  all  of  which  the  two  coDstitueota  con- 
tain ox^en.  If  it  hold  it  will  indicate  a  certain  regularity  in 
the  relHtive  weights  of  the  atoms  of  bodies  which  I  have  not  jret 
observed. 

6.  Water  is  capable  of  combining  both  with  acids  and  bases. 
When  it  unites  with  an  acid  it  acts  the  part  of  a  base,  and  con- 
tains the  same  quantity  of  oxypren  that  the  base  would  contaiih 
Therefore  the  least  quantity  of  water  that  can  combine  with 
sulphui'ic  acid  must  contain  20  parts  of  oxygen.  Hence  the 
strongest  possible  sulphuric  acid  is  a  compound  of 

Acid  77* 

Water 22J- 

100 

When  tha  water  combines  with  a  base,  it  acts  t^e  part  of  an 
acid,  and  combines  in  the  same  proportion.  Hence  such  com" 
pounds  ate  called  hydrates.  This  canon  has  also  been  laid  down 
by  Berzelius.  1  must  confess  that  1  have  not  hitherto  met  with 
sufficient  evidence  of  its  accuracy  to  induce  me  to  put  much 
confidence  in  it ;  but  we  shall  be  able  to  judge  better  when  we 
cmne  to  examine  the  constitution  of  the  hydrates,  than  we  can 
at  present. 

J,  In  combinations  composed  of  more  than  two  bodies  con- 
taining oxygen,  the  oxygen  of  that  constituenj  which  contains 
the  least  of  it  is  a  common  divisor  of  all  the  portions  of  oxygen 
found  in  the  other  bodies.  This  law,  likewise  laid  down  by 
Berzelius,  evidently  depends  upon  the  kind  of  combioation 
which  these  bases  make  with  oxygen.  If  they  are  each  combi- 
nations of  one  atom  of  base  with  one  atom  of  oxygen,  the 
quantity  of  oxygen  present  in  all  will  be  the  same!  If  one  is  a 
protoxide,  anil  another  a  deutoxide,  then  the  one  will  contain 
double  the  quantity  of  oxygen  in  the  other.  And  since  oxygen 
always  unites  by  atoms,  it  is  obvious  that  all  the  quantities  of 
oxygen  will  be  divisible  by  one  atom  of  oxygen.  Hence  the 
law. 

If  we  were  accurately  acquainted  with  the  constitution  of  the 
earths,  this  Jaw  would  be  of  great  importance  to  the  mineral- 
ogy. It  would  enable  him  to  distinguish  between  chemical 
combinations  and  mechanical  mixtures.  I  have  no  doubt  that  it 
will  ultimately  throw  a  new  light  upon  the  chemical  analysis  of 
minerals;  even  at  present  it  may  be  applied  with  some  success, 
taking  tbe  imperfect  knowledge  that  we  have  as  a  basis. 

S.  When  two  combustible  bases  unite  they  always  combine  in 
such  a  prc^rtion  that,  when  oxidized^  either  tbe  quantity  of 
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oxjifeo  unitiDK  with  each  would  be  the  same,  or  the  oxygeo  in 
tbe  Aoe  woulabe  twice,  thrice,  &c.  that  in  the  other.  'Phis  is 
another  law  laid  down  by  Beiaeliiu,  and  obviously  depends  upoa 
tbu  &ct,  that  the  two  bodies  isust  either  unite  atom  to  atom,  or 
a  certain  number  of  atoms  of  the  one  must  combine  with  one 
atom  of  the  other. 

Hiis  law  might  be  applied  successfully  to  determine  which  of 
die  metallic  auap  are  chetnical  combinations,  and  which  are 
mechanical  mixtures.  For  example,  there  can  be  no'  doubt  that 
copper  and  zinc  combine  chemically.  Now  from  the  following 
table  it  will  appear  that  the  weight  of  an  atom  of  these  metals  is 
Bs  follows: — 

Copper 8-000 

Zinc 4-315 

Therefore,  if  they  unite  atom  to  atom,  brass  ought  to  be  a 
compound  of  100  copper.and  53-9S  zinc.  Now  if  any  person 
win  be  at  the  trouble  to  analyse  brass,  he  will  find  ihat  this  is 
yen  nearly  the  proportion  of  the  ingredients. 

la  like  manner  bell-metal  seems  to  be  a  compound  at  6 
itoms  of  copper  to  1  atom  of  tin ;  and  tbe  metal  for  mirrors,  of 
4  atoms  of  copper  and  1  atom  of  tin.  If  mercury  unites  atom 
to  atom  with  tin,  it  ought  to  dissolve  somewhat  less  than  half 
its  weight  of  that  metaU  And  if  the  same  law  holds  with  zinc, 
it  ought  to  dissolve  about  *th  of  its  weight  of  that  metal. 

III.  Relative  Weight  of  the  Atoms  of  different  SulstarKe*  i 
determined  Jrom  Chemical  Anah/sis. 
Before  we  can  draw  up  a  table  of  the  relative  weights  of  the 
atoDis  of  bodies,  we  must  fix  upon  some  one  whose  atom  shall 
be  represented  by  unity.  Mr.  Dalton  has  made  choice  of 
hydrogen  for  that  purpose,  because  it  is  the  lightest  of  all  known 
bodies.  Sir  Humphry  Davy  has  followed  his  example ;  but  he 
has  doubled  the  weight  of  an  atom  of  oxygen,  and  consequently 
of  all  other  bodies,  by  the  arbitrary  supposition  that  water  is 
composed  of  two  atoms  of  hydrogen  and  one  of  oxygen.  Dr. 
Wollaston  and  Professor  Berzeiius  have  both  proposed  the  atom 
of  oxygen  as  the  most  convenient  unit :  nor  can  there  be  any 
hesitation  in  embracing  their  plan.  Oxygen  is  in  fact  the 
substance  by  means  of  which  the  weight  of  the  atoms  of  almost 
all  other  bodies  is  detenniaed.  It  enters  into  a  much  greater 
Dumber  of  combinations  than  any  other  known  body;  hence  the 
great  advantage  attending  a  convenient  number  for  that  body  to 
the  practical  chemist 

It  would  remove  a  great  deal  of  confusion,  which  is  at  pre- 
sent very  conspicuous  in  this  department  of  the  science,  if 
chemists  would  agree  to  represent  the.  weight  of  tbe  atoma  by 
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the  same  numbers.  The  following  table  fs  submitted  to.  the 
chemical  world  as  more  conveaicnt  than  tht'  tnethods  hitherto 
followed  ;  and  as  the  means  employed  in  determining  the  num- 
bers is  every  where  stated,  it  were  to  be  wished  that  they  were 
adopted  by  chemists  in  general,  as  far  as  they  are  accurate.  K 
the  same  numbers  were  steadily  employed  by  all  persons,  they 
Woald  soon  be  recbli.ected  by  chemists,  who  would  thus  be  able 
to  state  the  composition  of  etery  compoHnd  without  being 
Obliged  to  refer  to  a  book.  The  utuity  of  such  a  recoUeetioQ  to 
Ae  practical  chembt  is  too  obrious  to  be  pointed  out. 

Weight  of  an  atom. 

1.  Oxj^n 1-000 

2.  Hydrogen 0-132 

3.,  Carbon 0-751  ' 

■4.  Azote  0'878  ■• 

5.  Phosphoros 1*320  = 


*  'Hiis  is  obtaiaed  from  carbonic  acid,  which  I  conceive,  with 
DaltOD,  to  be  s  compound  of  2  atoms  of  oxygen  and  1  atom  of 
carbon.  When  charcoal  is  burned  in  oxygen  gas,  the  bulk  of 
the  gas  is  not  altered,  it  is  merely  changed  into  carbonic  acid. 
Hence  if  from  the  weight  of  100  cubic  inches  of  carbonic  acid 
gas  =  46-313  grains,  we  subtract  the  weight  of  100  cubic 
inches  of  oxygen  gas  =  33*672  grains,  the  remainder  =  12*641 
grains  gives  us  the  weight  of  carbon  in  100  cubic  inches  of 
carbonic  acid  gas.  This  shows  us  that  carttonic  acid  is  composed 
of  27"29  parts  of  carbon  and  72*7'  of  oxygen.  My  analysis  of 
olefiant  gas  gives  0*746  for  the  weight  of  an  atom  of  carbon, 
which  comes  very  near  the  preceding. 

*>  This  number  is  obtained  from  nitroui  gas,  which,  I  think, 
Mr,  Dalton  has  successfully  shown  to  be  a  compound  of  1  atom 
azote  and  1  atom  oxygen ;  and  Gay-Lussac  has  proved  it  to  be 
a  compound  of  equal  measures  of  azotic  gas  and  oxygen  gas. 
The  number  adopted  by  Sir  H.  Davy  to  represent  an  atom  of 
azote  when  reduced  to  our  proportions  would  be  0-&60,  and  that 
of  Mr.  Dalton  0-714.  Ammonia  gives  us  a  different  ratio  if  we 
suppose  it,'with  Da]t,on,  to  be  a  compound  of  1  atom  of 
hydrogen  and  1  atom  of  azote.  The  weight  of  an  atom  of  azote 
in  that  case  would  be  0'534 ;  but  if  we  consider  i 


composed  of  2  atoms  of  hydrogen  bnd  1  atom  of  azote,  then  the 
■weight  of  an  atom  of  azote  comes  out  0-876.  Hence  I  conceive 
ammonia  to  be  a  ternary  compound. 

=  This  number  is  deduced  from  phosphoric  acid.  Sir  H. 
Davy  has  ascertained  that  the  quantity  of  oxygen  in  phosphoric 
acid  is  double  of  that  in  pbospboiou^  acid.    Hence^  I  think. 
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Wclctat  of  ao  bIdid. 

6.  Sulphur 2-000 

7>  Bocon , 

NnnbcT  t>f  Welfrht  of  a 

alMH.  partidc. 

8.  Water,  composed  of  ...1  o  +   I  A..  ....1-1:32'' 

9.  Carbonic  oxide 1  o  +   1  c.. .. .  .1"751  * 

10.  Carbtmic  acid 2  o  +   1  c 2-75  L 

11.  Nitrous  gas' 1  o  +   I  « 1-878 


it  follows,  that  phosphoric  acid  is  a  compound  of  1  atom  of 
phosphorus  aod  2  atoms  of  oxygen.  Fanher,  it  has  beeo  ascer- 
tained that  whea  phosphorus  is  burnt  in  oxygen  gas  each  graia 
of  phosphorus  absorbs  4^  cubic  inches  of  oxygen.  TTierefore 
phosphoric  acid  is  composed  of  100  phosphorus  and  151-52  of 
oxygen,  and  phosphorous  acid  of  100  phosphorus  and  75*76  of 
oxygen :  and  an  atom  of  oxygen  is  to  an  atom  of  phosphonis  as 
75-76  to  100,  or  as  1  to  1-320  neariy. 

^  I  conceive  water  to  be  a  binary  compound.  The  opinion 
advanced  by  Sir  H.  Davy,  that  it  is  a  ternary  compound  of  an 
atom  of  oxygen  united  to  2  atoms  of  hydrogen,  cannot,  I  think, 
be  supported. 

'  It  has  been  ascertained  by  accurate  expeflments  that  100 
measures  of  carbonic  oxide  for  complete  combustion  require  50 
measures  of  oxygen  gas,  and  that  the  residue  is  100  measures  of 
carbonic  acid  gas.  Hence  it  follows  that  the  quantity  of  oxygen 
in  carbonic  acid  is  just  double  what  exists  in  carbonic  oxide, 
while  the  quantity  of  carbon  in  both  is  the  same.  BerthoUet's 
objections  to  this  conclusion  are  inadmissible.  He  seems,  indeed, 
to  have  given  up  the  point  himself. 

'  The  determination  of  the  compounds  into  which  azote  and 
oxygen  enter  is  attended  with  considerable  difficulty.  The  reasaa 
for  considering  nitrous  gas  as  a  binary  compound,  and  its  ana- 
lysis, have  been  staled  before.  I  consider  it  as  exactly  deter- 
mined. The  reasons  assigned  by  Dalton  for  considering  nitrous 
oxide  as  a  compound  of  2  atoms  of  azote  and  1  atom  of  oxygen, 
seem  to  me  conclusive  :  and  Gay-Lussac  has  shown  that  it 
contains  just  twice  as  much  azote  as  nitrous  gas,  supposing  the 
oxygen~in  both  the  same.  Hence  its  composition  must  be  as 
stated  in  the  table.  The  acid  analysed  by  Cavendish  and  Davy, 
and  tailed  nitric  acid,  I  conceive  to  have  been  in  fact  nitrous 
acid.  What  Mr.  Dalton  calls  oxy-nitric  acid  is  true  colourless 
nitric  acid,  which  seems  only  to  exist  in  combination  with  water 
'  Hr  a  base.    This  I  infer  from  the  recent  experiments  of  Chevrenl 
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Nmaber  af  Wet^  af  » 

aUxu.  IntettraDt  pBrticlc 

12.  Nitrous  oxide 1  o  +  2  a..  ....2*756 

13.  Nitrous  acid 2  o  +   1  a .... ,  .S-878 

14.  Nitric  acid  ; 3  o  +   la 3-878 

15.  Phosphorous  acid 1  o  +   1 /» 2*320 

16.  Phosphoric  acid 2  o  +   1  p 3*320 

17.  Sulphurous  acid   2  0  +■  1   s 4*000 

18.  Sulphuric  acid 80+   1   * 5*000 

19.  Olefiani  gas 1  A  +    1    c 9-888  « 

20.  Canbureted  hydrogen  ...2  A   +    1   c 1*015 

31.  Ammonia   2  A  +   1  a 1*142^ 

.  22.  Hydrophosphoric  gM  ..2  A  +   1  p 1-684' 


on  the  nitrites  of  lead.  What  is  usually  called  atlToux  add  ii  a 
compound  of  1  integrant  particle  of  nitrid  acid  with  1  integpraat 
particle  of  nitrous  gas.  But  siich  a  compound  caDtiot  be  made 
to  unite  with  bases.  Yet  it  is  obvious  that  nitrous  acid  is  capable 
of  forming  permanent  salts.  This  was  shown  long  ago  hj 
Scbeele,  and  still  more  recently  by  Chevreul, 

>  Tliis  corresponds  exactly  with  my  analysis  of  olefiant  gas. 
My  analysis  of  carbureted  hydrogen  gaa  does  not  correspood 
quite  so  well ;  though  the  difference  is  not  greater  than  between 
ue  result  of  mj  analysis  and  that  of  Mr,  Dalton,  and  otbeis 
who  have  esamined  this  gas.  I  cofksider  the  proofs  adduced  by 
Mr.  Dulton  respecting  the  composition  of  these  two  gases  as 
conclusive.  1  have  made  too  many  experiments  on  them  tnj^lf 
to  be  capable  of  yielding  my  assent  to  the  statements  of  Ber- 
thollet  on  the  subject,  as  given  in  Cuvier's  account  of  the  laboun 
of  the  Institute  for  1812^  whidi  will  be  found  in  a  preceding 
number  of  this  Journal. 

"  1  have  stated  my  reasons  before  for  considering  ammonia  ai 
«  cCHnpound  of  2  atoms  of  hydrogen  and  1  atom  of  azote. 
There  is  still  foinething  mysterious  about  the  con^position  of  this 
substance, 

'  This  composition  is.  founded  on  Sir  H.  Davy's  analysis.  It 
will  be  seen  from  inspecting  the  table  that  the  weight  of  an  atom 
of  phosphorus  is  ten  times  as  great  as  the  weight  of  an  atom  <tf 
hydrogen.  Hence  supposing  this  gas  composed  of  2  atoms 
hydrogen  and  1  atom  phosphorus,  its  composition  by  weight 
would  be  100  hydrogen  and  500  phosphorus.  Now  Davy  fbuad 
it  composed  of  100  hydrogen  and  489-56  phosphorus.  This  I 
consider  as  a  very  near  approximation,  for  a  first  analysis. 

We  have  no  data  for  determining  the  composition  of  phos- 
phureted  hyilrogen.    Davy's  analysis  would  make  it  a  compound  ~ 
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NnnbeT  af  Wei^t  al  an 

■tonu.  iDt(|rwit  particle. 

23.  Phosplmreted  bydrageo .  .3  A  +  \p 

>24.  Sulpbnreted  bjrdrogen  . .  .1  A  +  1  s 2-132  ^ 

25.  Siilphuret  of  carbon 1  c  +  2  s 2*751  ' 

2C.  Carburet  of  phosphorus'"  Ic  +  1^ 

&7.  Pho^huret  of  sulphur  ,..!/>  +  I  J..  ....3*320> 

28.  Potaanum  .a 5*000 " 

i£  S  atoms  of  hydrogen  and  1  atom  of  phosphonu.  But  I  can 
liardly  believe  that  ao  atom  of  phosphorus  caa  be  capable  of 
coodeosuig  to  ptax  a  quantity  of  hydrogen.  At  any  rate  the 
great  variation  in  the  specific  grarity  of  thi»  gas*  demonstrates 
thai  two  or  more  diSerent^gases  are  'still  confounded  under  the 
sanre  name.  f)alton  has  supposed  it  a  compound  of  1  atom  of 
hydrogen  with  1  atom  of  phosphorus;  but  thu  is  not  very  iikely. 
I  suspect  it  to  be  usually  mixed  with  faydnwen  gas. 

'  Hydrogen  gas  is  converted  into  sulphureted  hydrogen  gas 
without  undergoing  any  change  of  volujne.  Hence  its  compo- 
ution  is  known  by  subtracting  2*33  the  weight  of  100  cubic 
iachei  of  hydrogen  gas  from  35*81),  the  weight  of  100  cubic 
inches  of  sulphureted  hydrogen.  This  gives  us  its  constituents 
2*23  hydrogen  and  3.H-66  sulphur.  Now  2'23  :  33-66  ::  0-132 
:  1*9924.  The  fourth  proponional  ought  to  have  been  2,  to 
agree  exactly  with  the  weight  oS  an  atom  of  sulphur,  as  given  in 
the  table.  The  difference  is  only  38  ten  thousandth  part?,  which 
is  too  inconsiderable  to  deserve  any  attention.  Hence  I  conceire 
the  constitution  of  sulphureted  hydrogen  to  be  perfectly  deter- 
mined. 

'  This  is  the  compound  formerly  called  alcohol  of  ajilphur, 
and  su[qxBed  to  be  a  combination  of  hydrogen  and  sulphur. 
B^-zelius  and  Marcet,  as  well  as  Thenard  and  Vauquelin,  have 
determined  its  real  nature.  If  the  statement  in  the  tert  be  cor- 
rect,  it  ought  to  be  a  compound  of  $4*2  sulphur  and  15-B  carbon. 
Now  Benctius  and  Marcet  found  84'S3  sulphur  and  15-17 
carbon,  which  la  as  near  as  could  be  expected.  Hence  there  caa 
be  no  doubt  respecting  the  constitution  of  this  substance. 

*  We  have  no  data  to  determine  the  constitution  of  this  com- 
pound, though  there  can  be  no  doubt  that  it  exists.  Probably 
there  may  be  2  atoms  of  phosphorus  in  it  to  1  of  carbon ;  but  I 
did  not  venture  to  state  that  opinion  in  the  table,  because  phos- 
phorus does  not  unite  in  that  way  in  other  cases. 

"  The  two  substances  may  be  melted  together  in  various  pro- 
portions; but  they  remain  liquid  at  the  lowest  temperature  when 
100  sulphur  and  66  phosphorus  are  melted  toother.  Hence  I 
conceive  that  to  be  the  most  intimate  combination,  and  have 
Kcoidin^y  stated  it  in  the  table. 

*  Fma  the  experimeota  ef  Davy^  compared  with  those  i^ , 
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Wright  of  an  atom, 

29.  Sodium 5-8fi2  p 

30.  Baiytium , 8-7S1  ^ 

SI.  Strontium 5-DOO 

32.  Calcium...,...'...^ 2*620 

S3.  Magnesiam ' 1-368 ' 


Gay-Lussac  and  Thenard,  I  think  it  follows  clearly  tli&t  pure 

Ejtash  IB  a  compound  of  100  potassium  and  20  oxygen.  Gay^ 
ussac  and  Thenard  have  shown  that  the  peroxide  of  potassium 
'  ja  composed  of  100  potassttim  and  60  oxygen.  {Recherckes  Phy- 
sico-Chiikiijues,  I.  132.)  What  they  consider  as  the  protoxide 
1  believe  to  be  a  misture  of  potassium  and  potash.  These  data 
are  sufficient  to  constitute  potash  a  binary  compound,  and  the 
peroxide  a  quaternary  compound.  Hence  an  atom  of  potash 
must  weigh  five  times  an  atom  of  oxygen; 

p  From  the  experiments  of  Davy,  and  of  Gay-Lussac  and 
Thenard,  it  app<!ars  that  soda  is  a  compound  of  100  sodium  and 
34'1  oxygen,  and  the  peroxide  of  sodium  of  100  sodium  and 
51-1  oxygen.  Now  34*1  is  to  51-1  a»  2  :  3,  Hence  it  follows 
that  soda  must  be  a  compound  of  I  atom  of  sodium  and  2  atoms 
of  oxygen ;  and  the  peroside,  of  1  atom  of  sodium  and  3  atoms 
of  oxygen.  These  data  give  us  the  weight  of  an  atom  of  sodium 
as  in  the  table. 

1  We  have  no  direct  data  for  determining  the  weight  of  an 
atom  of  harytium,  calcium,  and  strontium.  Tlie  numbers  in 
the  table  have  been  calculated  from  one  of  the  canons  given  in 
a  preceding  part  of  this  essay;  namely,  thai  the  portion  of 
bases  which  saturate  the  same  weight  of  acid  contain  the  same 
weight  of  oxygen.  -Now  to  saturate  100  of  sulphuric  acid,  194 
of  barytes,  7^'4t  of  lime,  and  138  of  struntian,  are  necessary. 
And  each  of  these  quaniiiies  must  contain  20  oxygen.  Hence 
if  we  suppose  them  to  be  compounds  of  1  atom  of  base  and  1 
atom  of  oxygen  we  easily  deduce  the  numbers  in  the  table. 
I  They  agree  very  nearly  with  those  given  already  by  Davy  and 
Berzelius,    < 

'  '  This  number  is  determined  in  the  same  way  as  the  three  last. 
We  have  not  sufficient  data  ftw  determining  the  weight  of  an 
atom  of  the  metallic  bases  of  the  earths  proper.  The  weight  of 
an  integrant  particle  of  some  of  these  earths  themselves  may  be 
determined  from  the  salts  into  which  they  enter-  with  tolerable 
-precision ;  and  if  we  were  to  consider  each  of  them  as  prot- 
lOxides,  it  would  be  easy  to  dciermine  the  vceigbt  of  an  atom  of 
the  base  of  each;  But  1  do  jior  see  any  pro6f,  or  even  analogy, 
that  can  lead  us  to  consider  them  as  protoxides,  li  would  serve 
no  purpose,  therefore,  to  introduce  Guch  arbitrary  numbers  into 
'the  table.     Perhaps  the -same  objection  will  be  made  to  the  bases 
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Nnmbn  of  Weight  of  an 

atoms.  iDtegraot  partlclr. 

34.  Potash 1  p  +   1  o G-000 

35.  Peroxide  of  potash I  p  +   So.;...  .8-000 

Se.  Soda  I  s   +  2  0 7-882 

S?.  Peroxide  of  soda Is    +So 8*882 

38.  Barytes I   i  +   1  0 S-JSI 

39.  StroQtian 1  si  +   1  o 6-900 

40.  Lime ..11    +   1  e.. ..  ,.3'«20 

41 .  Mcgnesia 1  m  +   I  0 2-368 

42.  Alumina 2- 136  * 

43.  Glucina   , . . .  .3-600 

44.  Yttria 8-400 

45.  ZircoBia 5-656 

46.  Silica 4-066  ' 

47.  Gold 24-968  »  . 

48.  Platinum ..12-161  * 


of  the  alkaline  earths  ;  but  they  stand  upon  rather  better  evi- 
dence, though  it  is  not  quite  satis&ctoiy. 

*  This,  and  the  three  numbers  below  it,  though  founded  on 
the  best  analyses  of  tlie  salts  of  tliesc  respective  earths  hitherto 
made,  ought  not  to  be  much  depended  on,  especially  the  number 
for  yttria,  which  is  derived  from  Klaproth's  analysis  of  the  car- 
bonate of  yttria.  Of  all  the  genera  of  salts  the  carbonates  are 
the  least  to  be  trusted  in  such  cases ;  because  the  affinity  of  the 
caibonic  acid  for  the  base  is  so  weak  that  the  salt  cannot  be  dried 
without  losing  a  considerable  portion  of  its  acid. 

'  This  number  is  derived  from  Mr.  John  Davy's  analysis  of 
siljcated  fluoric  acid,  and  is  not  much  to  be  depended  on.  I 
have  inserted  it,  however,  that  the  numbers  for  the  earths  may 
be  complete.  Tliey  will  be  found  oi  considerable  importance  in 
examining  the  different  analyses  of  stony  bodies  hitherto  pub- 
lislied. 

"  This  is  derived  from  the  experiments  of  Berzelius  on  the 
oxides  iif  gold'  He  obtained  2  oxides;  the  first  composed  of 
100  gold  +  4-005  oxygen;  the  second,  of  100  gold  +  11-982 
oxygen.  Now  the  second  of  these  quantities  is  triple  tlie  other. 
Hence  the  first  is  a  protoxide,  and  the  second  a  peroxide. 

'  This  number  is  also  derived  from  the  experiments  of  Ber- 
zelius.  He  obtained  2  oxides  of  platinum,  the  one  composed 
of  100  metal  +  8*287  oxygen,  the  second  of  100  metal  + 
16'36  oxygen.  Hence  we  are  warranted  to  consider  the  first  as 
a  protoxide.  {  have  taken  the  mean  of  the  two  results,  which 
gives  8-223  for  the  oxygen  of  the  protoxide.  He  obtained  the 
first  oxide  by  precipitating  fresh  muriate  of  platinum  with 

,oglc 
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W^(ht  «r  «n  atom. 

49.  saver  12-618' 

60.  Mercury  . . ; 25*000  » 

51.  Palladium 14-204  ■■ 

52.  Cupper 8-000  * 

53.  Iron .' '  6-666  ' 

54.  Nickel 7-305  ' 

55.  TiQ 14-705  • 


caustic  alkali ;  the  second  by  digesting  oxy-sulphate  of  platinum 
in  caustic  alkali.  The  first  oxide  is  black,  the  second  yellowish 
brown.  {Ldrbok  t  Kevtiea,  ii.  421.)  The  results  obtained  by 
Ciienevix  do  not  differ  materially  from  those  of  Berzelius. 

f  We  only  know  one  oxide  of  silver,  which  there^re  I  con- 
sider as  a  protoxide.  By  the  experiments  of  Berielius  it  is 
composed  of  100  metal  +  7'925  oxygen.  "iHiis  corresponds 
with  the  preceding  analysis  of  Buoiolz.  {Aim.  de  Chim. 
Ixxviii.  115.) 

■  This  nearly  agrees  with  the  experiments  of  Sefstrom,  ss 
related  l)y  Berzelius.  He  found  the  protoxide  a  compound  of 
100  metal  +  :l-99  (txygen,  the  peroxide  of  100  metal  +  7-99 
oxygen.  {ldrbok  i  Kemien,  ii.  847-)  Fourcroy  and  Thenud 
found  the  protoxide  composed  of  100  metal  +  4-16  oxygen, 
the  peroxide  of  100  metal  +  8-21  oxygen.  {Mem.  d'ArcueUj 
u,  16H.)  1  have  raken  4  as  the  intermediate  proporti<m  of  oxygen 
in  the  protoxide,  which  must  be  very  near  the  truth. 

*  Berzelius  statts  the  oxide  of  palladium  to  be  composed  of 
100  metal  +  H  OS  oxygen.  {LarLok  i  Kemien,  ii.  405.)  lite 
appearances  of  the  metal  when  dissolving  in  acids  leads  me  to 
consider  this  oxide  as  a  peroxide.  ]f  it  be  a  protcncide  the  weight 
of  an  atom  of  palladium  will  be  28'408. 

**  It  lias  been  ascertained  by  very  exact  experiments  that  the 
protoxide  of  copper  is  composed  of  100  metal  +  12-5  oxygen, 
and  the  peroxide  of  100  metal  +  25  oxygen.     {Atm.  de  Chim, 

ixxviii.  107.) 

*  We  know  two  oxides  of  iron;  the  first  composed  of  100 
metal  +  30  oxygen,  the  second  of  100  metal  +  45  oxygen. 
Hence  the  first  must  be  a  deutoxide. 

^  We  are  acquainted  with  two  oxides  of  nickel ;  the  first, 
from  a  mean  of  the  experimenls  of  Taputi,  Rolhoff,  and  Bene- 
lius,  is  composed  of  100  metal  +  27'6  oxygen;  the  second 
appears  from  Kolhoff'^  experiments  to  be  composed  of  100 
metal  +  41  oxygen.  Hence  the  first  must  be  a  deutoxide,  or  a 
compound  of  I  atom  of  metal  with  2  atoms  of  oxygen.  This 
gives  us  the  number  in  the  table. 

*  1  am  acquainted  with  two  oxides  of  tin  j  the  first  Composed 
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IVeigbt  of  an  aton, 

56.  Lead * 25-974' 

57.  Zinc 4-315  « 

58.  Bismuth 8-994  " 

59.  AntimoDy ..ll-lll  * 


bf  100  metal  +  1.^-6  oxygen,  the  second  of  100  metal  +  27'2 
nygen.  Berzelius  describes  an  intermediate  oxide,  which  he 
cstls  ilie  white  uxide,  and  which  is  composed  of  100  metal  + 
20-4  oxy^n.  (Larbok  i  Kemien,  ii.  253.)  Gratiling  the  existence 
of  this  oxide,  it  is  evident  that  the  first  must  be  composed  of  ■  I 
atom  metal  and  2  atoms  oxygen,  or  that  it  is  a  deutoxide. 

'  We  know  three  oxides  of  lead;  namely,  the  yellow,  the 
Kd,  and  the  brown,  composed  of  100  metal,  united  with  7'7> 
1 1-55,  god  15'4  oxygen.  Now  these  numbers  are  to  each  oth^ 
•a  2,  3,  4.  Hence  the  yellow  oxide  must  be  a  compound  of  1 
atom  metal  and  2  atoms  oxygen  ;  which  gives  us  the  weight  of 
an  atCHn  of  lead  as  in  the  table, 

■  In  my  System  of  Chemistry  I  have  stated  two  oxides  of  zinc 
OB  the  authority  of  Clement  aud  Desorme! ;  but  from  examining 
the  salts  of  zinc  I  have  satisfied  myself  that  no  such  osiAe  as 
their  protoxide  exists.  Hence  I  coosider  the  white  oxide  of  zioC 
as  a  compound  of  1  atom  metal  and  1  atom  oxygen.  Berzelius 
found  it  a  compound  of  100  metal  +  24-4  oxygen  ;  Davy,  of 
100  metal  +  2I'951  oxygen :  my  analysis  gave  me  100  metal 
+  23-5  oxygen,  which  is  nearly  a  mean  of  the  other  two.  I 
have  chosen  23-175  as  probably  coming  nearest  the  truth. 

''  Bismuth  forms  only  one  known  oxide,  which  therefore  I 
conceive  to  be  a  compound  of  I  atom  of  metal  and  1  atom  of 
osygen.  By  my  analysis  it  is  composed  of  100  metal  +  11-300 
oxygen;  by .  lagerhjelm's,  of  100  metal  +  11-275  oj^gen 
[Berzelhis,  Larbok  i  Kemien,  ii.  175) ;  by  Mr.  John  Pavy's, 
of  100  melal  +  11*111  oxygen.  The  mean  of  these  ^ves 
U'*-^  for  the  oxygen.     Henee  the  number  in  the  table. 

'  We  Ifdow  two  oxides  of  antimony.  The  first,  according  to 
Ur.  Joha  Davy,  is  a  compound  of  100  metal  +  17'€47 
oxygen;  according  to- Berzelius,  of  100  melal  +  18'i>  oxygen  t 
tbe  second,  according  to  Davy,  of  2fi-471  oxygen  +  100  melal; 
keeording  to  Berzelius,  of  100  metal  +  27'9  oxygen.  Berzelius 
describes  a  third  oxide,  which  he  caHs  the  yellow  oxide,  and 
ittfes  as  a  compound  of  100  metal  +  37*2  oxygen.  (Larbok  i 
Kemien,  ii.  159.)  These  numbers  are  to  each  other  as  2,  3,  4. 
Hence  I  cWEtder  the  firtf  as  a  deutoxide,  and  that  an  atom  of 
UiiiMHy  19  to  an  atom  of  cnygen  as  iOO  to  9.  H«nce  the 
aumbep  in  the  table. 
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60.  Tellurium 4-107  ' 

61.  Arsenic 6-000  ' 

62.  Cobalt 7"326  " 

63.  Manganese 7-130  " 

6*.  Uranium ; 12-000" 

65.  Molybdenum  5-382^ 

"  According  to  Berzelius  the  only  oxide  of  telluriunt  known 
is  a  compound  of  100  metal  +  24-83  oxygen;  Hence  the 
number  in  the  table. 

'  We  know  two  combinations  of  arsenic  and  oxygen ;  the  first 
contains  100  metal  +  3a-33S  oxygen,  the  ■second  100  metal  + 
50  oxygen.  These  are  to  each  other  as  2  to  S  ;  hence  the  first 
must  contain  2  atoms  of  oxygen,  the  second  3.  Hence  the 
number  in  the  table,  Berzelius  speaks  of  an  oxide  of  arsenic 
composed  of  100  metal  +  6-333  oxygen.  If  it  exist,  an  atom 
of  arsenic  will  weigh  12'0O0.     [Ann.  de  Ckim.  Ikxxiii.  118.) 

"  We  know  two  oxides  of  cobalt,  the  blue  and  the  black. 
These,  from  the  analysis  of  Rolhoff,  are  composed  of  100  metal 
united  with  27-3  and  40*95  of  oxygen.  (Berzelius,  Larbok  t 
Ketaxen,  a.  297-)  These  numbers  are  to  each  other  as  2  to  S. 
Hence  the  first  must  be  a  deutoxide. 

"  Berzelius  describes  five  oxides  of  manganese;  but  his  first, 
From  the  way  in  which  he  obtained  it,  is  exceedingly  doubtful. 
I  reject  it  therefore.  The  first  of  the  other  four  b  green,  the 
second  olive,  the  third  brown,  and  the  fourth  black.  Their 
composition  he  states  as  follows : — 

1  of   100  metal  +   14-0533 

2  100  +   28-197 

3  100  +  42-lG 

4  100  +   56-213 

These  numbers  are  to  each  other  as  the  nombefs  1,  2,  3,  4. 
Hence  the  first  is  a  protoxide,  and  gives  the  weight  of  an  atom 
of  manganese  as  in  the  table.  If  Berzelius'  firat  oxide  realfy 
exist,  we  must  double  the  weight  of  an  atom  of  manganese. 

"  From  Bucholz'  expefiments  there  seem  to  be  two  oxides  of 
uraniutn,  the  black  and  the  yellow;  the  first  composed  of  about 
100  metal  +  8-333  oxygen,  the  second  of  100  metal  -h  25 
oxygen.  These  two  numbers  are  to  each  other  as  1  to  3.  Hence 
the  number  in  the  table. 

*  We  know  two  oxides  of  molybdenuita,  the  blue  and  the 
white,  composed,  according  to  .Bucholz,  of  100  metal  and  34 
and  50  oxygen.  Now  tliese  numbers  are  to  each  other  as  2  to  3. 
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66.  Tungsten frOOO  i 

fi?.  Cerium 1 1-494  ' 

68.  Protoxide  of  gold  1  g  +   1  o 25-9ca 

69.  Peroxide  of  gold 1  g  +,  3  o '.27-968 

70.  Protoxide  of  platinum  1  p  +   1  o 13-161 

71.  Peroxide  of  platinum    Ip   +   2o Ul6l 

72.  Oxide  of  silver Is    +   lo 13-618 

73.  Protoxide  of  mercury  ..  1  m+    I  o 26-000 

74.  Peroxide  of  mercury  ..1  m  +   2  o .27'00O 

75.  Protoxide  of  palladium  I  p  +   lo 1 5-204 

76.  Peroxide  of  palladium    1^+2  0 16-204 

77.  Protoxide  of  copper    ..1  c    +   1  0 9-000 

78.  Peroxide  of  copper  ...1  c    +   2  o 10-000 

79.  Deutoxide  of  iroo li    +20 8-666 

80.  Peroxide  of  iron  . 1  i    +  3  0 9-6Gt> 

81.  Deutoxide  of  nickel    .  .1  n  +   2  o 9-30o 

82.  Peroxide  of  nickel 1  n   +  3  o 10-305 

83.  Deutoxide  of  tin  .....1  /    +    2o 16-703 

84.  Tiitoxide  of  tin 1  <    +  So 17-705 

85.  Peroxide  of  tin   I  /    +4  0 18-705 

8«.  Deutoxide  of  lead 1  /    +   2  o 27-»74 

87.  Tritoxide  of  lead 1  t    +  S  o.. ..  ..28-f)74 

88.  Peroxide  of  lead 1  /    +4  o 29-974 

89.  Oxide  of  zinc 1  z    +  1  0 S-315 

.90.  Oxide  of  bismuth  .."..I  b   +   1  0 9-994 

91.  Deutoxide  of  antimony  1  a   +  2  0 13-111 

92.  Tritoxide  of  antimony   1  a   +  3  o l-l-lll 

93.  Peroxide  of  aiiiimony    1  a  +  4  0 15"lll 

94.  Oxide  of  tellurium 1   t    +    1  0 5-107 

95.  Deutoxide  of  arsenic  ..1  a  +  2  o 8*000 

S6.  Arsenic  acid   1  d   +  3  0 9-000 

97.  Deutoxide  of  cobalt   .,1  c    +  2o 9-326 


Hence  the  Ji)lue  is  a  deutoxide,  and  gives  us  the  number  in  the 
■  table  for  the  weight  of  an  atom  Of  molybdenum, 

■^  Tliis  would  result  from  Bucholz  analysis  of  the  yellow 
oxide  of  tungsten,  supposing  it  a  deutoxide ;  but  the  number  is 
not  entitled  to  much  confidence. 

'  According  to  Hisinger  there  are  two  oxides  of  cerium, 
eomposeil  of  100  metal  and  17-4I  and  26-115  of  oxygen.  Now 
these  numbers  being  ns  2  to  3,  we  must  suppose  the  first  com- 
pound a  deutoxide.     Hence  the  number  in  the  table. 

I  have  been  obliged  to  omit  the  other  melals  for  want  of  accu- 
late  experiments  concerning  (heir  oxides.  , 

D   2  "■  S"^ 


1  c    +  3  0.. . 

.  ..10'J26 

. .     8-130 

-  1  «+  So... 

.,..10-130. 
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9$.  Fcnmde  of  cobalt . 
99.  Protoxide  of  mso^s-  ] 

nese ' 

lOp,  Deutoxii^  of  1 
ganesf   .... 
)0t.  Trftoxide  of  ojanga-;' 

nese ' 

102v  Peroxide  of  maflga-^  j  ^^  ^  ^ u-150 

103.  Protoxide  of  uranium    1  a  +   1  o 13-000 

104.  Peroxide  of  uraniHm  .,1  «  +  3  o 15-o6o 

105.  Deutoxi4pofinolybO  ^  ^^  2c 7-882 

oenuin A 

106.  Peroxide  of  luolyb-  ?  ,   ^  .    »  „  o.«fK> 

denum ...5  *  "*  +  ^  " ^^®^ 

107.  Deutoxide  of  tungsten  1  /    +  2o lO-OOO 

iOS.  Deutosidp  of  cerium..  1  c    +  2  0 13-494 

idy.  Peroxide  (rfceriuip  ...l' c   +  So 14'494 

^1  I  have  carried  this  table  to  as  great  a  length  9s  is  cod- 
slsteiU  with  tbe  nature  of  this  Journal.  -  1  shall  therefore  stop  at 
,  present,  and  insert  the  rest  of  the  table  in  a  future  number. 
I  presume  the  method  of  denoting  the  number  of  atom» 
combined  will  be  intelligible  to  every  reader.  It  is  denoted  by 
figures  prefixed  to  tlie  initial  letters  of  the  substances  uniting 
togethej-.  But  to  preclude  the  possibility  of  mistake  a  piste  has 
beei)  engraved  reprea>entjog  the  first  41  subslances  in  the  table  by 
Mr.  Dahon's  symbols.  In  it  the  number  of  atoms  existing  iib 
each  combination  Is  represetited  to  the  ey?.  The  figures  in  the 
plate  refer  to  the  figures  prefixed  to  the  table.  The  name  fol- 
lowing the  figure  in  the  table  Is  the  name  of  the  symbol  in  the 
plate  under  the  same  figure.  Thus  after  36  in  the  table  we  find 
soda.  The  symbol  under  36  in  the  plate  represents  soda;  and 
we  see  that  it  is  a  compound  of  1  atom  of  sodium  and  2  atoma 
of  oxygen. 
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MonriDc  ObtiT*. 

HooBObMf*. 

EvthVag  OtisfTW. 

Hour. 

Tarlation. 

Honr.  1  Vofiaiion. 

Hoar. 

VariBtiaU. 

H.y    18 
DItU  19 
SXtto  90 
DiUo  21 
Dido  SS 
Dido  8S 
Diilo  24 
Ditto  95 
DIlUi  20 
Dilto  36 
Ditto  99 
Ding  30 

7  ST 
e    55 

8  32 
6    41 

e  50 

24    10    45 
24    11     04 

24    It    K 
24    13    60 
24    la    17 

U  45' 124='  19'  80" 
1     SO   U4    91    40 
1     SO   94    29    16 
1     40  ;94    20    37 
1     SO  94    20    48 
1     25  84    21     27 

6k  7' 
7  S3 
«  58 
S    60 

94°  14-   20" 
94    13    04 
84    15    46 
24    IS    SS 

6  17 
S    05 

7  !5 
7     45 

7  29 

8  00 

ti    16    & 
it     14    31 
U    14    94 

84    14    04 
24    li    OS 
94    15    00 

8    07 
8    45 
8    25 
8     10 
S    Z4 

24    18    10 
24    16    15 
24    16    10 
24    14    30 
24-   11    OS 

V    S5  84     19    03 

1    40  ;S4    23    94 
I     SO   24    21     42 
1     52  94    19    IS 
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("Horning   a 
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h  98'  ...Variattoo  84=  IS'  02" 

3?. ...Ditto  94     80  54 

14.. ..Ditto         84    13  47 

31.... Ditto  94     09  18 

S9....Uilio         94    tl  19 

40, ...Ditto         24    IS  S9 
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.Variaiioo. 

Hou-. 

Variation. 

Hoar. 

.Variation. 

Jane,     r 

.-h  _' 

_o  _/   _" 

_k_. 

—■a  _.   _' 

T*  43' 

i*    09    3*) 

94    20    30 

7    46 

Ditto    3 

8    10 

94    10    32 

1     35 

24    91     19 

8    47 

24    14    31 

Ditto    5 

8    59 

94     13     16 

1     40 

24     90     39 

Dftto    « 

8    48 

»    12    5S 

^     U     64 

Dhto    T 

8    85 

24    19    09 

I    42 

24    91    55 

6    83 

9<    18    OS 

Ditto    8 

8    30 

2*    14    88 

1     SO 

M    91    53 

6    80 

24    IT    35 

Ditto    9 

94    14    42 

1     Si 

24    21     15 

6    90 

24    IS    M 

B  an 

M    14    20 

Ditto  18 

■  9   93 

94    15    55 

1'    49 

S4   as   91 

0    80 

Ditto  IS 

8     90 

84    10    'iO 

1    S5 

84    93    08 

Dilto  14 

8    29 

84    12    92 

1    30 

^4    23    30 

Dilto  1& 

6  n 

94    14    3« 

1     SO 

24    94    40 

Dhto  16 

8  sn 

84    09    30 

1    48 

84    23    00 

7    45 

»   I«    le 

ffitto  IT 

8    27 

84    IS     14 

It  may  not  be  improper  to  remark,  that  previous  to  aoy  ^bser- 
Talion  the  instrument  ia  examined,  and,  if  aecessaiy,  adjusted. 
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The  obaervationa  are  made  with  two  needles :  one  of  them  is  a 
cylinder,  terminating  at  each  end  in  a  cone;  the  other  is  of  the 
usual  shape,  a  slender  parallelopipedoD,  aijd  neighs  48  grains  ; 
the  weight  of  the  former  is  65  grains.  These  two  needles,  la 
general,  give  tlie  same  variation,  seldom  differing  from  each 
'  other  more  than  one  minute,  and  the  mean  of  both  is  coniidered 
as  the  true  variation.  Fi-om  the  observations  hitherto  made,  the 
least  varijiiion  is  between  the  hours  of  eight  and  nine  in  the 
morning ;  it  then  increases  till  a  few  minutes  before  two  ia  the 
evening,  and  afterward  decreases;  but  at  what  hour  the  vsria- 
lion  arrives  at  the  same  point  it  stood  at  in  the  morning  is 
uncertain ;  but,  from  several  t)bservation3,  it  is  after  eleven  at 
night.  It  occasionally  happens  that  the  needle  ha&.a  lateral 
vibratory  motion  ;  and,  as  far  as  I  ain  able  to  judge,  it  happens 
on  those  days  when  the  air  has  a  peculiar  softness  ;  the  degree  of 
this  motion  does  not  exceed  one  minute  and  a  half. 

It  is  singular  that  on  the  6th  inst.  the  variation  in  the  evening 
obsef  vation  was  greater  than  that  at  noon. 
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I.     Memoirs   of  the  Literary  and  Philosophical  Soctefy  of 
Mancheiter.     Second  series.    Vol.  II.  18J3,  pp.  484. 
{Contiiuied  from  Vol.  I.  p.  466.) 

9.  Citrsorjf  Remarks  on  the  Mineral  Suhtance  called  in  Der- 
l^shire  Rotten  Stone,  By  WHliam  Martin,  F.L.S.  &;c.]  This 
mineral  is  considered  as  a  variety  of  fripoli,  and  is  used  for  the 
same  purposes.  It  occurs  on  Bakewell  Moor,  in  Derbyshire,  and 
in  some  other  places ;  and  the  pits  arc  only  opened  every  third 
or  fourth  year,  according  to  the  demand.  It  lies  over  a  kind  of 
limestone,  containing  animal  remains,  which  Mr.  Martin  calls 
black  marble  ;  and  he  thinks  it  has  been  formed  by  the  decom- 
position of  this  marble,  and  the  abstmction  of  the  calcareous 
particles.  Rotten  stone  consists  chiedy  of  alumina,  with  a  little 
silica,  and  bitumen.  Carbonate  of  lime  and  oxide  of  ijon  are 
occasional,  but  not  constant  ingredients.  The  following  are  two 
^palyses  of  it  by  Mr.  Martin  :— 
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1.  Hard'Rollen  Stone,  of  a  Iroum  colour. 

Aluminit 80 

Silica 2 

Carbonate  of  lime  .'.. 10 

Oxide  of  iron 1 

Inflammable  matter *, ,.     S'5 


100 
2,  Soji  Rotten  Stone. 

Alumina 87 

Silica 4 

Iiiflammable  matter 7*^ 

Loss   ; 1*5 

100 

10.  On  National  Character.  By  l^onia^  J&rrold,  M.D.] 
The  object  of  this  ingenious  essay  seems  to  be  chiefly  to  refute 
some  of  the  notions  entertained  by  Mr.  Malthus  of  the  efiect  of 
an  increase  of  population  beyoAd  a  certain  limit.  Dr..  Jarrold 
affirms  that  the  character  of  a  nation  neither  depends  upon 
their  ciutoms,  tbeir  religion,  nor  the  state  of  their  industry,  and 
that  it  can  only  be  learned  from  history  alone.  His  opinim 
seema  tobe  that  it  depends  upon  the  original  character  stamped 
upon  the  nation  by  its  founder,  and  that  this  character  never 
afterwards  changes.  Nothing  can  be  more  ingenious,  than  the 
arguments  brought  forward  in  support  of  these  opinions ;  but 
my  cdd  friend-Dr.  Jarrold  must  excuse  me  for  thinking  that  in 
several  particulars  he  has  canied  his  consequcDces  rather  too  fiir. 
Let  bim  consider  the  character  of  the  Lacedemonians,  and  see 
whether  it  was  not  entirely  modelled  by  the  customs  and  laws 
introduced  by  Lyburgus.  Let  him  consider,  the  manners  and 
religion  of  the  Mexicans  and  Peruvians,  and  consider  whether 
these  manners  were  not  prodigiously  influenced  W  their  religious 
o)tinionS'  Let  him  read  the  history  of  the  Dutch,  and  see 
whether  that  extraordinary  nation  has  not  possessed  at  different 
times  three  very  different  characters,  brought  on  by  causes  that 
can  be  explained.  Neither  can  1  subscribe  to  the  distinction  of 
nations  into  honest  and  un warlike,  and  dishonest  and  warlike. 
No  nation  under  the  sun  is  more  dishonest  than  the  Chinese. 
Consult  Anson  on  the  subject,  or  any  person  who  has  visited 
China.  "^  Vet  no  nation  is  more  unwarlike.  Though  the  specu- 
lation respecting  the  natural  prpgress  towards  civilization  is  very 
beautiful}  and  highly  ingenious^  it  will  not  stand  the  test  of  a 
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rigid  exatDioatioD.  Read  the  histoiy  of  the  Fellew  Islands,  and 
of  the  conduct  of  Lee  Boo  in  England,  You  have  in  him  aa 
example  of  a  jwrfect  savage  becoming  civilized,  having  an  en- 
lightened mind,  and  forming  plans  for  the  improvemeDt  of  his 
own  nation.     Read  the  history  of  the  Sandwich  Islands,  aC 

? resent,  for  something  similar  in  the  king  of  that  couniiy. 
'eter  I.  of  Kus^a  af^ears  to  me  another  example  of  the  same 
kind.  As  to  the  speculation  ahout  the  taming  of  animals,  it  is 
equally  contradicted  by  maby  facts  ^miliar  to  most  people.  Read 
Cowper's  account  of  his  three  hares.  One  was  naturally  tame, 
one  became  tame  by  kindness,  one  could  not  be  tamed  at  all. 
How  easy  is  it  to  make  a  sparrow  perfectly  tame,  so  as  to  follow 
its  master  for  miles  together  upon  the  wing.  But  who  has  suc- 
ceeded in  taming  a  robin?  I  could  easily  make  many  other 
remarks  upon  this  ingenious  essay ;  but  I  have  akcady  gone  too 
far  considering  the  subject,  and  must  therefore  apologize  to  my 
readers  for  the  length  of  the  observations  already  thrown  cut. 

1 1.  OhseTvations  on  the  Ebbing  and  Flowme  tVell  at  Giggles^ 
wick,  in  the  West  Riding  of  Yorkshire  ;  wilna  Tlieory  of  reci- 

Socating  t'ounlains.  By  Mr.  John  Gough,  tn  a  Letter  to  Dr. 
olme.]  Mr.  Gough  gives  an  account  of  no  fewer  than  six 
wells  of  this  kind ;  one  in  Italy,  one  in  Greece,  -one  in  West- 
phalia, and  three  in  England.  The  one  at  Giggleswick  Haa  beeU' 
examined  with  care ;  and  there  is  a  tabl«  of  t)ie  time,  and  ol 
the  rate  of  its  eWbitig  and  flowing.  Nothing  can  be  more  irre- 
gular than  both.  Hence  it  is  obvious  that  the  common  tbcixy 
of  the  syphon,  by  which  these  intermitting  fountains  are  ex« 
plained,  will  not  apply  to  this.  Indeed,  it  ii  probable  that  it 
will  not  apply  to  moat  of  the  intermitting  fbuutains,  when  fwo- 
perly  examined.  Mr.  Gough  gives  another  theory  founded 
upon  an  observation  made  by  Mr.  Swainston,  a  manufecturer  of 
Morocco  leather  at  Kendal.  It  consisted  in  the  irregularity  with 
n4ireh  water  flowed  through  an  inverted  syphon.  Thii  wa» 
occasioned  by  the  air  mixed  with  the  water  collecting  in  the 
embon,  and  thus  diminishing  its  capacity.  Mr.  Gough  con- 
ceives that  in  the  case  of  intermitting  fountauw  the  water  falls 
from  a  height  into  a  reservoir,  so  es  to  occasion  the  formation  trf 
foam.  From  this  reservoir  there  is  a  narrow  winding  paisage,  by 
which  the  fountain  makes  its  wa^  out  of  the  earth.  The  foam 
enters  into  this  passage  along  wjth  the  water,  and  the  air  col- 
lecting together  partially  choaks  it  up,  and  occasions  a  diminution 
in  tile  flow :  till  at  last,  this  air  being  expelled,  the  flow  becomes 
as  great  hs  ever,  and  cuntinues  so  till  it  is  impeded  by  the 
evt^ulion  of  new  air.  This  explapation  appears  to  m*  to 
account,  !n  a  sali^clory  manner^  for  all  the  Irregularities'of  th« 
intcfmhting  fouBtains. 
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It.  Detcriptkn  of  a  Eudiometer,  and  i>f  other  Apparatvt- 
tmployed  in  experiments  on  the  Gases.  By  WilUatn  Heniy^ 
M.  D.  F.  R.  a.  &c.]  This  eudiometer  comista  of  a  glass  tdbe* 
close  at  one  end,  and  graduated  into  100  puts.  The  open  end 
of  the  tube  is  grsuod  into  a  very  short  open  glass  tube,  which  ia 
&ed,  so  as  to  be  air-tight,  into  a  small  caoutchouc  bottle.  The 
MS  to  be  examined  is  pot  into  the  glass  tube,  and  the  bottle  it 
filled  with  the  liquid  destined  to  absorb  the  oxygen  in  the  gas. 
The  tube  bthen  fixed  into  the  bottle;  and  by  inverting  it  the 
gas  makes  its  way  into  the  bottle,  where  it  may  be  agitated  with 
violence  till  the  absorption  is  completed.  It  may  be  then  meit-^ 
Eured  with  facility,  and  the  quantity  of  absorption  asceruined. 

The  other  instruments  described  are,  1.  A  long  narrow  glass 
tube,  0'08  in  diameter,  which  is  accurately  difided  into  ten 
equal  ports,  by  drawing  mercury  by  the  mouth  up  to  any  deter- 
minate number  of  these  divisions.  By  this  means  an  equal  bulk 
of  mercury  is  always  obtained,  and  any  tube  may  be  graduated 
with  considerable  ra[ndity.  i  have  long  employed  a  similar 
method  of  graduating  tubes,  snd  can  attest  its  value  and  accu- 
racy. I  ^all  hereafter  ^*e  an  account  of  my  method,  as  it  ia 
•  rery  easy,  and  enables  us  to  graduate  tubes  with  great  neatness, 
as  well  ta  rRpidity.  2.  An  apparatus  for  exposing  gses  to  the 
long  cominued  action  of  electricity.  It  consists  of  a  small  glass 
cylinder,  terreinatiDg  in  a  globular  extremity.  In  this  globe  two 
holts  are  i^illed,  through  which  there  pass  two  small  glass  tnbea, 
which  are  hermetically  sealed  iuto  the  globe.  Through  these 
tubes  pass  small  platinum  wires,  wliich  are  hermetically  sealed 
fay  the  melting  of  the  tube  round  them.  The  ends  of  these 
tubes  are  grotmd  away  till  the  extremity  of  the  wires  are  exposed. 
These  tubes  are  so  placed  within  the  globe  that  their  extremities 
art  within  the  sinbing  distance. 

13.  ji  Mermtir  on  the  Uric  Acid.  By  William  Henry,  M.D. 
P.  R.  S.  &c.]  Dr.  Henry  gives  a  detailed  and  accurate  history 
of  the  previous  facts  ascertained  respecting  uric  acid.  He  then 
describe  its  [M'operties,  the  salts  which  it  forms,  i<nd  its  decom-  ' 
position  by  beat.  It  may  be  obtained  pure  by  dissolving  urinary 
calculus,  composed  chiefly  of  it,  in  pctash  ley,  and  mixing  the 
Eolation  whh  an  excess  of  muriatic  acid.  A  white  powder  fulls, 
which,  when  washed  in  water,  and  digested  in  carbonate  of 
unmonia  is  pure  uric  acid.  This  acid  possesses  the  following 
properties: — 

It  has  the  form  of  white  shining  plates.  Has  no  taste  nor 
smell.  It  dissolves  in  abovt  1400  purta  of  boihng  water.  It 
reddens  the  infusion  of  litmus.  When  dissolved  in  nitric  acid, 
and  evaporated  to  dryness,  it  leaves  a  pink  sediment.  The  dry 
acid  IB  not  acted  on,  aor  dissolved  by,  the  alkaline  carbonates  or 
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eubcarbonates.  It  decomposes  soap  when  asdited  by  heat ; .  as  it 
does  also  the  alkaline  sulphurets  and  hydros ulphurets.  No  acid 
acts  upoa  it  except  those  which  occasion  its  decompotitioD.  It 
dissolves  in  hot  solutions  of  potash  and  soda,  and  likewise  in 
ammonia,  but  less  readilii.  Tne  urates  may  be  formed  either  by 
mutually  saturating  the  two  constituents,  or  we  may  dissolve  the 
"  acid  in  an  excess  of  base,  and  then  precipitate  by  carbonate  of 
ammonia. 

'  The  urates  ai'e  all  tasteless,  and  resemble  in  appearance  uric 
acid  itself.  They  are  not  altered  by  exposure  to  the  atmosfdiere. 
They  arcivery  sparingly  soluble  in  water.  They  arc  decomposed 
by  a  red  heat,  which  destroys  the  acid.  The  uric  acid  is  preci- 
pitated from  these  salts  by  ail  the  acids  except  the  prusaic  and 
carbonic.  They  are  decomposed  by  the  muriates,  nitrates,  and 
acetates  of  barytes,  strontian,  lime,  magnesia,  and  alumina. 
They  are  precipitated  by  all  the  metallic  solutions  except  that  of 
gold. 

When  uric  acid  is  exposed  to  heat  the  products  are  carbureted 
hydri^en  and  carbonic  acid,  prussic  acid,  carbonate  of  ammonia, 
a  sublimate  consisting  of  ammonia  combined  with  a  peculiar 
acid. 

14.  A  Demonstration  of  Lawson's  Geometrical  Theorems,  by 
the  late  Rev.  Charles  Wildbore;  communicated  by  Mr.  Mabbott 
to  Mr.  Ewart,  and  by  him  to  the  Society.]  This  is  a  very  curious 
paper,  and  welt  worth  the  attention  of  the  admirers  of  the 
ancient  method  of  geometry.  But  it  is  not  susceptible  of 
^abridgment,  nor  could  we  make  it  intelligible  without  trans- 
cribing the  whole  paper ;  we  must  therefore  satisfy  ourselves  vrith 
referring  our  mathematicul  readers  to  the  essay  itself;  and  we 
can  promise  them  both  amusement  and  instruction.  Some  of 
the  figures  are  io  complicated  as  to  make  it  somewhat  trouble- 
some to  consult  them.  This  results  from  the  method  of  the 
author,  who  has  contrived  to  deduce  the  properties  from  each 
other  in  a  very  beautitul  manner. 

J5.  Remarks  on  the  Summer  Birds  of  Passagey  and  on 
Migration  in  general.  By  Mr.  John  Gough.]  In  this  ingenious 
essay  Mr,  Gough  shows  that  the  opinion  entertained  by  some 
that  the  swallow,  and  other  migrating  birds,  pasi  the  winter  in 
a  torpid  state,  is  inconsistent  with  itself,  and  cannot  be  sup- 
ported. The  migrating  birds  feed  on  insects,  and  are  compelled 
to  change  tlieir  quarters  when  their  food  disappears.  He  shows 
by  direct  evidence  that  the  migrations  of  these  birds,  both  to 
the  north  and  the  south,  take  place  not  at  once,  but  slowly  and 
gradually,  according  as  the  season  advances,  and  gives  facts  that 
-show  that  in  some  cases  a  week  elapsed  before  the  cliimney- 
swallow  moved  a  distance  of  six  miles.     He  terminatet  his  essay 
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with  a  corioas  table  of  the  days  of  the  month  at  which  the  - 
dit&teitt  migratiog  birds  usually  inak«  theif  appeannce  at 
Kendal,  either  on  their  way  to  the  north  or  to  the  louth. 


Article  XII. 

SOSBNTiriC   II4TELLIGENCB;    AND  NOTICES  OT  SITBJBCTt 
CONMSCTED   WITH   SCIBNCB. 

1.  Concretion  on  the  Elm. 
I  lately  received  from  William  Elfc^d  Leach,  Esq.  a  concre- 
ticHi  oi  a  brownish  grey  colour  and  stony  a}^MaraDce,  which  he 
had  found  deposited  on  the  baiic  of  an  elm  tree,  I  believe  in 
Hyde  Paik,  All  the  apecimena  of  it  were  mixed  with  more  or 
less  of  the  bark  of  the  tree.  I  subjected  it  to  chemical  analysis, 
and  found  it  composed  of  the  following  constituents: — 

Old  bark 28 

Carbonate  of  potash S9 

Carbonate  of  lime 32  ' 

Carbonate  of  magnesia 1 

100 

Another  spetnmen  analysed  contained  no  less  than  4S  pet 
cent,  of  bark.  The  other  constituents  were  nearly  in  the  above 
proportion.  Vauquelin  long  ago  published  the  analysis  of  a 
concretion  from  the  elm  containing  the  very  same  constituents} 
but  its  appearance  was  di&rent.  He  describes  the  substance 
which  he  examined  as  white,  qnd  says  that  he  could  distinguish 
ctystals  in  it.  The  concretion  collected  by  Mr.  Leach  was  dark 
grey,  aud  no  crystals  could  be  detected  in  it,  by  the  most  careful 
examination. 

II.  Calculus  from  theMrelhra  of  a  Hog. 
I  received  some  time  ago  from  Mr.  Colville,  surgeon  in  Ayton, 
Berwickshire,  a  calculus  extracted  from  the  urethra  of  a  hog,  which 
deserves  to  be  described.  It  is  nearly  spherical,  weighs  44.-2 
grains,  its  spociBc  gravity  is  1-595,  ii  is  white,  has  a  silky  lustre, 
and  is  composed  of  a  congeries  of  very  small  crystals,  wnieli,  as 
far  as  can  be  judged  by  the  eye,  consist  of  fiat  four-sided  prisms. 
The  calculus  is  soft,  so  that  the  crystals  are  very  cai>i1y  separated 
from  each  other.  This  calculus  is  composed  entirely  of  phos- 
phate of  lime;  at  least  I  have  not  been  nble  to  detect  any  otlicr 
matter  in  it.  When  heated  with  potash  no  smell  of  ammonia 
can  be  perceived,  which  i  consider  as  excluding  the  presence  of 
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t&«  triplf)  fAiMpltffe.  As  the  potash  £saoW^  lotliing,  n«  mfie 
atid  ean  be  present,  Tbc  efyslalo  d)tso]v«  kithont  tBt'rytSeeBi^ 
io  muriatic  acid,  add  afe  ji^eeipitdted  in  the  state  df  a  whiM 
powder  by  pure  ammonia.  These  characters  I  consider  as 
eicluding  every  thing  isnt  phosphate  of  Ume, 

III.  Hydrosulphurets. 

Thenard  has  lately  pubHshed  some  observations  on  the  hydro- 
sulphurets, which  deserve  the  atteotioii  of  chemists.  I  ehall 
for  that  reason  give  a  short  account  of  them  in  this  place : — 

1.  When  a  Saturated  hydrosulphuret  is  heated  along  with 
sulphur,  a  portion  of  the  sulphur  is  dissolved,  and  a  quantity  of 
sulphureted  hydrogen  gas  escapes.  If  there  be  an  eicess  of 
alliati,  the  sulphur  b  dissolved  as  usual;  but  little  ot  no  sol* 
phureted  hydrogen  escapes.  Hence  we  see  that  the  hydrogureted 
sulphuret^  contain  less  sulphureted  hydrogen  thao  the  hydro^- 
phurels. 

2.  When  the  saturated  hydrosulphurets  are  raised  to  the  hdA- 
ing  point,  a  portion  of  sulphureted  hydrogen  always  makes  its 
escape.  By  this  method  the  hydrosulphuret  of  magnesia  may 
be  decomposed  altogether,  and  hydrosulphuret  of  lime  nearly  so. 
Hydrosulphuret  of  potash  and  soda  become  very  alkaline. 

3.  Hydrosulphuret  of  ammonia  may  be  obtained  in  crystals 
by  suriounding  with  ice  a  flagon  containing  a  mixture  of  sul- 
phureted hydrogen  and  ammouiacal  gases.  It  crystallizes  in 
Deedlfs,  and  is  white;  but  becomes  speedily  yellow  when  ex- 
posed to  the  air.  It  is  viery  volatile,  rising  spontaneously  to  the 
top  of  the  phial  in  which  it  is  kept.  By  this  rAeans  it  may  be 
separated  from  the  hydrogureted  lulphnret  of  aAimoAia. 

4.  When  aminoniacal  gas  and  sdlphur  are  passed  together 
through  a  red-hot  porcelain  tube,  hydrogei^  gas  and  azotic  gas 
are  disengaged,  and  a  great  quantity  of  hydrogureted  su)phnret  of 
ammonia  crystallized.  When  this  substance  is  put  into  a  phial, 
pure  crystals  of  hydrosulpiiuiet  of  ammonia  gradually  sublime 
from  it. 

5.  The  fuming  liquoi:  of  Boyle  smokes  in  oxygen  gas  or 
common  air;  but  not  in  azotic  gas  or  hydrogen  gas.  Hence 
the  smoking  must  be  owing  to  the  presence  of  oxygen.  Thenard 
supposes  that  it  acts  by  converting  the  liquor  into  hydrogureted 
sulphuret,  or  into  sulphite.     (See  Ann.de  Chim.  Ixixiii.  132.) 

IV.  Jnlimonial  Jcjds. 

No  metal  has  been  subjected  to  a  more  persevering  examina- 
tion than  antimony.  But  its  chemical  properties  are  so  difficult 
of  investigation,  that  the  most  accurate  and  ingenious  chemists 
liave  contradicted  one  another  in  their  most  recent  experiments. 
Thenard  found  six  oxides  of  antimony,  Poust  reduced  them  t« 
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two,  and  Berzelius  makes  them  four.    Theory  h  oertaielgr  ia  b- 

vour  of  tbe  last  opiaioD.  The  two  oxides  of  antimony  cob- 
taining  mast  oxygen  possess,  according  to  Berzelius,  the  pmperi- 
ti«8  of  acids.  He  calls  them  anthnonious  and  aniimonic  acids. 
The  antimonious  acid  is  while,  Tbe  calx  antimonii  elola  of  the 
old  pharmacopcciBs  is  tliis  acid  combined  with  potash,  and  con- 
taJDing  an  excess  of  acid.  When  bcHled  in  water  a  neutral 
aDtinuMiite  of  potash  is  obtained,  from  which  other  antimonites 
may  be  formed.  The  antimonite  of  barytes  crystallizes  in  white 
needles,  and  is  not  altered  by  exposure  to  the  air. 

The  antimonic  acid  has  a  straw  yellow  colour.  It  is  farmed 
by  heating  atitimony  in  nitro-tnuriatic  acid.  Berzelius  has  ex- 
amined several  of  the  saline  combinations  which  it  forms  with 
the  dif&rent  bases. 

Tlie  two  acidp  of  antimony  have  the  property  of  combining  to- 
gether, and  of  uniting  likewise  with  the  other  oxides  of  that  metal. 
Hiis  makes  it  so  difbcuh  to  e^tamine  the  oxides  of  antimony  with 
accaracy.    (See  Berzelius,  Larbok  i  Kemim,  ii.  159.) 

V.  Aad  of  Tin. 
The  peroxide  of  tin  has  been  repeatedly  considered  as  an  acid 
by  chemists.  Bergman  and  Guyton  Morveau  have  each  pub- 
lished dissertations  ou  the  subject.  Berzelius  has  lately  examined 
die  matter  anew;  and  though  he  admits  that  it  possesses  some 
characters  in  common  with  acids,  yet  he  thinks  that  they  are  not 
nfficient  to  entitle  it  to  the  aame. 

VI.  Add  of  TeUurwm. 
Tbe  oride  of  tellurium,  according  to  the  observatioDs  of  Ber- 
zelius, possesses  at  once  the  characters  of  an  acid  and  a  base. 
Hence  it  is  capable  of  ccnnbining  with  bases  and  forming  $alts, 
while  at  the  same  time  it  unites  with  acids,  and  forms  another 
kind  of  saline  compound.  On  that  account  we  may  either  call 
it  icUurie  add  or  oxide  of  lelUtrium. 

VII.  Sulphate  if  Copper. 
It  is  well  known  to  chemists  that  there  are  twq  oxides  of 
copper,  the  red  and  the  black;  tiie  lirst  composed  of  1  atom  of 
metal  and  I  atom  of  oxygen,  tbe  second  of  1  atom  of  metal  and 
2  atoms  of  oxygen.  The  red  oxide  refuses  to  combine  with 
■ulphuric  acid.  When  the  two  substances  are  brought  in  con- 
tact, tha  red  oxide  of  copper  divides  itself  into  two  e^ual  por- 
ddoa,  one  of  which  gives  all  its  oxygen  to  the  other;  so  that  one 
bdlf  d  th«  oxide  is  reduced  to  the  metallic  state,  and  one  half 
o(Htvart«d  mto  black  oxide.  This  last  half  unites  with  the  ' 
■ulphuric  acid,  and  forms  common  sulphate  of  copper.     Tbt- 
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black  oxide  refuses  to  combine  with  sulphurous  add.  Wben 
the  t^  subataoces  come  ia  contact,  the  black  oxide  gives  oat 
half  its  oxygen,  and  by  this  means  is  changed  into  red  oxide, 
while  a  portion,  of  the  sulphurous  acid  is  changed  into  Gulphuiic 
acid- 
Sulphite  of  copper  is  (^  a  red  colour,  and  crystallizes.  It 
may  be  obtained  by  mixing  sulphite  of  potash  and  stilpliate  of 
cof^>er  together,  or  by  passing  a  current  of  sulphurous  add  ga» 
through  water,  in  which  black  oxide  of  copper  is  suspended.  It 
is  decomposed  by  heat,  and  by  boiling  in  water.  Accordiog  to 
the  experiments  of  Chevreul,  it  is  composed  of 

Red  oxide  of  copper 63'84 

Sulphurous  acid 36*16 

100 

But  this  analysis  cannot  be  accurate.  It  gives  us  100  add  -f- 
176'549  oxide.  Now  the  weight  of  an  integrant  particle  at 
sulphurous  acid  is  4,  and  of  red  oxide  of  copper  9.  Hence  if 
the  two  substances  unite  particle  to  particle,  the  compound  must 
cousist  of  100  acid  +  225  oxide.  We  learn  from  the  experi- 
ments of  Berzelius  that  sulphuric  and  sulphurous  acids  unite 
with  the  same  weight  of  base.  Now  according  to  him  100 
sulphuric  acid  unite  with  IBS  of  red  oxide  of  copper,  (^im.  de 
Ckim.  Ixxvii.  83.)  Hence  80  sulphurous  acid  would  unite  with 
183  red  oxide.  This  gives  us  100  acid  +  228*75  red  oxide, 
which  agrees  very  nearly  with  an  atom  of  acid  and  an  atom  oi 
oxide.  Hence  I  conceive  it  to  be  indisputably  much  nearer  the 
truth  than  Clievreul's  analysis.  ITie  reader  will  find  Chevreul'a 
experiments  in  the  Ann.  de  Chim.  vol.  Ixxxiii,  p.  ISI. 

Chevreul  obtained  likewise  a  triple  salt,  composed  of  sul- 
phurous acid,  potash,  and  red  oxide  of  copper.  He  procured  it 
by  mistog  a  cold  solution  of  sulphite  of  potash  with  nitrate  of 
copper.  The  triple  salt  precipitated  of  a  yellow  colour.  Acj- 
cording  to  his  analysis,  it  is  composed  of 

Bed  oxide 0*»3G0 

Potash   ...r :. 0-1556 

Acid 0*6270 

l*7l8fi 

This  analysis  would  stand  in  need  of  ^me  animadversions; 
but  they  would  not  be  understood  till  we  have  come,  in  our 
table  qf  the  weight  of  integrant  particles  of  chemical  compounds, 
to  the  triple  salts.  We  shall  therefore  defer  the  subject  at 
present. 
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VIII.  Freezing  of  Alcohol. 
We  have  received  a  fetter  on  this  subject  from  a  Gentleman^ 
wbo  subscribes  himself  Philo-Chemicus  Ozoniensis,  who  conp 
ceives  that  the  method  employed  by  Mr.  Hutton,  of  Edinburgh, 
to  freeze  alcohol,  may  hare  been  sinlilar  to  that  already  practised 
fay  Mr.  Walker,  of  Oxford;  4iamely,  employing  bodies  already 
frozen  as  instruments  of  congealing  others.  "  This,"  he 
observes,  "  has  oflea  been  done  in  the  congelation  of  mercury, 
vheu  ice,  already  reduced  to  a  certain  temperature,  is  mixed 
with  muriate  of  lime ;  nor  do  I  see  any  limit  to  the  intensity  of 
c(4d  which  might  be  produced  in  this  manner,  except  (he  point 
at  wbich  the  attraction  of  aggregation  equals  in  activity  (in 
consequence  of  the  subtraction  of  so  much  caloric)  the  strength 
of  affinity  which  the  substance,  whatever  it  may  be,  has  for  any 
other  body.  Thus  sulphate  of  soda  and  muriatic  acid  sink  the 
temperature  of  water  from  50°  to  0 ;  this,  again,  when  mixed 
with  aiunate  of  lime,  would  lower  the  temperature  of  any 
surrounding  body  from  0  to  —  G6° ;  and  ice,  which  had  been 
cooled  down  tb  this  point,  might,  by  the  addition  of  sulphuric 
acid  in  a  certain  state  of  dilution,  depress  the  thermometer  to 
—  99°^.  All  these  iacts  are  well  known ;  and  if  this  should 
happen  to  be  Mr.  Hutton'a  method.  It  deserves  to  be  consiidei'ed 
in  the  light  rather  of  a  more  extended  application  of  what  had 
been  before  ascertained  than  the  discovery  of  any  new  fact.  The 
{^an  I  have  mentioned,  although  it  might  not  enable  us  to 
congeal  any  fresh  substances,  would  at  least,  I  should  conceive, 
establish  at  what  point  the  attraction  of  aggregation  equals  that 
of  affinity.  The  most  convenient  apparatus,  perhaps,  would  be 
a  series  of  circular  vessels,  the  one  contained  within  the  other,  In  - 
the  innermost  of  which  should  be  placed  that  which  was  to  be 
last  (grated  upon." 

IX.  Composition  of  Axole. 
In  consequence  of  a  notification  in  our  last  Number  respecting 
the  composition  of  azote  by  Professor  Berzelius,  who,  by  calcu- 
lation, has  concluded  it  to  be  composed  of  44*6  unknown 
inflammable  basis  and  55-4  oxygen,  I  have  been  informed  that 
Mr.  Miers,  a  young  chemist  of  London,  has  provui),  by  a 
number  of  experiments,  the  compound  nature  of  this  gas,  which 
has  hitherto  resisted  all  attempts  at  decomposition.  He  finds, 
however,  that  the  "  inflammable  basis"  is  not  "  unkown," 
but  that  it  is  hydrogen  ;  and  the  proportions  in  which  it  is  com- 
posed with  oxygen  do  not,  from  his  experiments,  greatly  differ 
from  those  calculated  by  Professor  Berzelius.  TJie  experuneuti 
involving  this  important  discovery  were  made  about  15  monthi 
tince;  and  although  their  public  annunciation  has  been  delayed 
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with  a  view  to  more  delicate  and  refined  results,  profesisioaat 
eDgagenients  have  since  prevented  their  being  completed.  The 
further  prosecution  of  these  labours  will  be  conveyed  through  th> 
medium  of  thia  Journal,  at  a  period  not  far  distant. 
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On  Thursday,  May  the  27th,  a  paper  by  Mr.  Cater  was  reacF^ 
comparing  the  Cassegreniaa  and  Gregorian  telescopes.  These 
telescopes  have  been  hitherto  considered  as  quite  similar.  Mr. 
Cater  was  led  to  compare  them  in  consequence  of  telescopes  of 
both  kinds  being  constructed  by  a  self-taught  artist  at  Ipswich, 
who  has  acquired  the  art  of  constructing  both  in  remarkable 
perfection.  The  result  of  tfie  comparison  was,  that  the  Casse- 
greoian  telescope  gave  a  much  clearer  and  better  defined  image 
of  the  object  than  the  Gregorian.  Mr.  Cater  endeavours  to 
account  for  this  difference,  by  supposing  that  in  the  Gregorian 
telescope  the  particles  of  light  intert'ere,  and  impede  one  another  j 
while  this  docs  not  happen  in  the  Cassegrenian. 

On  Thursday,  June  the  3d,  part  of  a  paper  by  Mr.  firande 
was  read,  containing  adflitional  facts  and  observations  on  the 
use  of  magnesia  in  cases  of  urinary  calculus.  The  paper  was 
divided  into  two  sections.  In  the  first,  Mr.  Brande  related 
several  eases  in  which  the  deposition  of  uric  acid  in  urine  and 
the  accompanying  symptoms  were  removed  by  the  use  of  mag- 
nesia. Among  others,  a  Gentleman  of  hfiy-five  was  afflicted 
with  pain  in  the  kidney;  a  calculus  at  last  passed  into  the 
bladder,  and  was  voided  by  the  urethra ;  it  consisted  of  uric 
acid.  His  urine  deposited  a  considerable  quantity  of  red  sand 
(uric  acid).  He  tried  alkalies;  but  they  disagreed  with  bis 
stomach.  He  was  iiiduced,  in  order  to  alleviate  the  symptoms 
of  indigestion,  to  take  a  tea-spoonful  of  magnesia  daily,  Hia 
symptoms  were  gradually  removed,  and  the  urine  ceased  to  de- 
posite  red  sand.  Several  similar  cases  were  given,  in  all  of  which 
the  deposit  of  uric  acid  was  put  an  end  to  by  the  use  of  magnesia. 
Jiut  in  one  case,  after  a  certain  time,  the  symptoms  were  aggra- 
vated, and  a  white  sediment  was  deposited.  This  turned  out,  oa 
examination,  to  be  a  mixture  of  phospliate  of  lime  and  phosphate 
of  mag nesia-and -ammonia.  The  object  of  the  second  section 
of  the  paper  was  to  give  an  account  of  the  treatment  in  such 
cases.  Acids-  were  administered,  and  diCferent  kinds  were  tried. 
Carbonic  acid  in  the  form  of  soda  water,  citric  acid,  vinegar, 
«i(ter,  oranges,  lemonade,  and  muriaUc  acid,  were  tried  in  sue* 
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cession.  The  muriatic  acid  seemed  to  have  amtvefed  worst. 
Hie  other  acids,  in  scTeral  case;  related,  remsved  the  syroptonu 
without  indociag  a  deposition  of  uric  acid. 

On  Thursday,  the  1 7th  Juik,  Mr.  Brande'^  paper  was  con> 
cloded.  Aoother  case  was  related,  ia  wliich  the  deposition  of 
the  pho^hates.  in  the  urine  was  put  a  stop  to  by  the  use  of 
carbonic  acid,  produced  by  mixing  lemon  juice  and  carbonate  of 
potash,  and  drinking  the  mixture  while  in  a  state  of  effer* 
vesccDce.     From  these  cases  Mr.  Brande  concludes, 

1.  That  when  the  alkalies,  from  any  circumstance,  cannot  be 
used  to  put  a  slop  to  the  deposition  of  uric  acid  in  the  urine, 
thea  magoesia  may  be  employed  with  advantage. 

2.  That  the  deposition  of  the  phosphates  may  be  put  a  stop  to 
by  the  iise  of  mineral  acids. 

3.  That  the  vegetable  acids  produce  a  similar  effect,  and  that 
they  may  be  employed  in  much  greater  quantity,  without  injuring 
the  digestive  organs. 

On  the  same  evening  a  paper  was  read  by  Mr.  Axlay,  of 
Bristol,  on  the  phciromena  of  electricity.  He  began  by  stating 
wliat  he  considered  as  his  peculiar  theory  of  electricity ;  hut 
which  does  not  appear  to  differ  from  that  of  Cavendish,  unless 
the  fourth  proposition  be  considered  as  peculiar.  The  theory 
consisted  of  the  following  propositions:— 

1.  A  fluid  exists  called  the  electric  fluid. 

2.  It  is  attracted  by  all  matter,  with  a  force  inversely  as  some 
power  of  the  distance. 

3.  Its  particles  repel  each  other.  Hence  it  is  elastic  and 
oonqM^Bsible. 

4.  Electrics  have  a  stronger  afiinity  for  it  than  non-electrica. 
From   this  theory  he   explains  the  diiferent  phenomena  of 

electricity ;  very  nearly,  as  far  as  I  could  judge,  without  seeing 
the  figures  to  which  a  reference  was  continually  made,  in  the 
way  already  employed  by  Mr.  Cavendish,  and  other  electricians; 
with  this  exception,  that  he  does  not  supjwse  that  matter  is 
repellent  of  matter,  as  follows  from  the  theory  of  ^pinus. 

On  Thursday,  June  the  24th,  a  paper  by  Sir  Everard  Home^ 
Bart,  was  read,  containing  additional  observations  on  thesqualm 
nraxirous,  or  great  shark.  Two  of  these  flshes  were  caught  at 
Brighton  last  December,  and  one  of  them  was  brought  to 
London.  It  was  particularly  examined  by  Sir  Cverard  and  Mr. 
Clift,  and  this  paper  staled  the  result  of  the  new  observations. 
The  figure  given  by  Sir  Everard  along  with  his  former  paper  ia 
correct,  except  that  t  no  between  the  anus  and  tail  is  wanting. 
The  liver  is  very  tender,  and  consists  of  six  lobes.  The  gall  duct 
is  dilated  at  the  extremity  wliich  enters  the  intestines,  the  object 
of  which  seems  to  he  to  prevent  the  bile  from  returning  into  the 
liver.    There  is  no  gall  bladder.     The  heart  is  very  powerfully 
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muscular,  and  there  is  a  particular  muscle  connected  with  the 
valves,  which  Sir  Everard  conceives  intended  to  impel  the  blood 
more  powerfully  through  the  gills  when  the  animal  is  at  a  great 
depth  under  water;  for  the  pressure  of  the  water  will  in  that 
case  impede  the  circulation  in  the  gills.  It  occurred  to  Sir 
Everard  that  this  impeded  circulation  might  be  compensated  by 
'water  at  great  depths  containing  more  oxygen  gas  in  solution 
than  near  tlie  surface;  but  water  being  taken  up  from  the  bottom 
of  a  deep  well,  and  examined,  was  found  to  contain  no  more 
than  water  ai  the  surface.  It  may  be  remarked  here,  that 
this  trial  was  scarcely  of  such  a  nature  as  to  be  dt-cisive.  Well 
water,  however  deep,  is  nothing  else  than  rain  water  which  has 
made  its  way  through  the  earth  to  the  bottom  of  the  well ;  and 
all  of  it  having  been  equally  exposed  to  the  air  when  falling  in 
the  state  of  rain  ought  to  contain  the  same  portion  of  air.  The 
water  examined  ought  to  have  been  taken  from  the  bottom  of 
the  sea ;  but  it  is  not  likely  that  any  perceptible  difference  would 
have  been  found.  Indeed,  the  experiment  has  been  already 
made  by  Biot,  who  examined  sea  water  taken  up  at  the  depth  of 
•137  fathoms,  and  found  tlie  proportion  of  oxygen  gas  in  it  the 
iame  as  at  the  surface.  {Mem.  d'Arcveit.  i.  273.)  But  the 
swimming  bladder  being  filled  with  oxygen  gas  in  those  fishes 
that  live  at  great  depths,  this  in  all  probability  is  intended  to 
answer  some  such  purjxjse. 

Sir  Everard  compared  the  heart  of  the  squalus  with  that  of 
several  other  animals.  The  squalus  has  no  cerebrum,  but  only 
cerebellum.  The  cavity  in  which  the  semicircular  canals  of  the 
ear  is  placed  is  uncommonly  large.  The  lens  of  the  eye  is 
globular,  and  half  sunk  in  the  vitreous  humour,  which  is  very 
firm,  and  lodged,  as  usual,  in  separate  cells.  The  retina  is  very 
thin.    The  cornea  consists  of  three  coats. 

LINNEAN   aOClETV. 

Tlie  Society  met  upon  Tuesday  the  1st,  and  Tuesday  the  15th 
of  June.  Both  meetings  were  occupied  in  Iiearing  read  a  paper 
by  Col.  Hardwicke,  on  the  hats  in  the  British  dominions  in 
India.  He  described  and  exhibited  figures  of  H  species,  most 
of  which  inhabit  trees,  and  live  on  fruits.  The  most  remarkable 
of  these  is  a  very  large  species,  having  the  aspect  of  a  wolf,, and 
of  such  a  size  that,  from  tip  to  lip,  tlie  wings  extend  %  feet 
84-  inches.  This  species  the  Colonel  considers  either  as  the 
vampyre  of  Linnieus,  or  as  nearly  allied  to  it.  It  lives  on  fruitG> 
and  IS  considered  by  the  Indians  as  quite  hannl«is.  TheColonel 
fitund  that  it  would  eat  raw  flesh  when  hur)gry. ;  but  that  it  pre- 
ferred fruits.  The  stories  of  its  sucking  the '  blood  of  living 
animals  he  considers  as  quite  unfounded. 

The  Society  adjourned  till  the  2d  of  November. 
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CUOI.OG1CAL   SOCIETT. 

This  lociety  was  established  some  years  ago,  for  the  expresi 
purpose  of  accuralely  investigating  the  geognostic  structure  of 
Great  Britain.  The  activity  of  the  membenj  and  the  great 
progress  which  they  have  ntready  made,  is  really  surprising,  and 
entitles  them  to'  a  very  -high  place  in  the  catalogue  of  useful 
institutions.  At  the  last  general  election  it  consisted  of  1I5 
ordinary,  and  108  honorary  members ;  and,  as  many  elections 
have  beeii  made  since  that  period,  the  number  of  ordinary 
members  is  at  present  considerably  increased.  I  shall  give  a 
short  account  of  the  papers  wliich  have  been  read  at  their  diSe- 
rent  meetings  during  the  present  session,  which  began  on  Nov. 
the  6th,  1812. 

On  Friday,  Nov.  6,  1812,  a  letter  was  read  from  Ed.  L. 
Irton,  Esq.  on  the  sand-tubes  found  at  Drigg,  in  Cuniberland. 
These  tubes  have  been  found  only  in  a  single  hill  of  drift  sand 
on  the  sea-shure,  about  five  atres  in  extent.  They  were  disco- 
vered by  (he  drifting  of  the  sand.  'Ihey  are  placed  nearly 
perpendicutarly,  at  unequal  distances.  One  was  (raced  15  feet 
deep,  but  how  far  they  go  is  unknown.  When  first  dug  out 
they  are  flexible,  but  soon  become  quite  rigid.  Internally  they 
have  a  glaze,  which  is  perfectly  vitreous. 

Aii  account,  by  Dr.  Macculloch,  of  a  reinarkable  vein  in  a 
mill-stone  of  blue  limestone.  This  mill-stone  was  shipped  from 
Limerick,  and  is  at  present  at  the  Royal  Powder  Mills  at 
Waltham  Abbey.  The  vein  is  a  whitish  compact  carbonate  of 
lime.  This  vein,  in  its  present  state,  consists  of  angular  frag- 
ments having  a  certain  parallelism,  and  leaving  no  doubt  that 
they  once  constituted  a  regular  contiguous  vein.  By  what 
mechanism  have  they  been  brought  into  their  present  state? 

On  Friday,  Nov.  20,  some  observations  on  a  bed  of  greenstone 
near  Walsall,  in  Staffordshire,  by  Arthur  Alkin,  Esq.  were  read. 
Tliis  greenstone  occurs  in  the  independent  coal  formation,  and 
Mr.  Aikin  considers  it  as  a  vein  branching  off  a  dyke  of  green- 
stone that  occurs  near  it.  It  consists  of  felspar,  mixed  with 
calcareous  spar,  and  minute  grains  of  augite  and  hornblende. 
The  substances  Irelow  this  greenstone  are  considerably  altered, 
when  compared  with  their  appearances  in  other  parts  of  the 
field.  These  are  sajtdstime,  which  is  indurated;  shale,  which 
is  deprived  of  its  bitumen  ;  and  coal,  which  is  also  deprived  of 
its  bitumen,  and  more  friable  than  in  other  places.  These 
changes,  as  they  do  not  occur  in  other  parts  of  the  field,  Mr. 
Aikin  considers  as  connected  with  the  presence  of  the  green- 
stone. 

On  Friday,  Dee.  4,  part  of  a  paper  by  William  Philips,  Esq. 

«a  the  veins  of  Cornwall  was  read.     Most  of  the  m^talUferoua 
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veins  of  CornwaU  run  east  and  west.  They  have  fcequeQtly 
beeD  followed  for  two  miles ;  but  id  no  instance  trac<;d  to  a 
termination,  either  in  length  or  depth,  being  always  reliflquished 
when  no  longer  worth  working.  Tbe  deepest  mine  in  Corowallj 
Xlolcoath,  is  228  fathoms  below  the  sur&ce.  Ttiey  vary  ui 
thickness,  from  one  foot  to  three;  though  there  ale  instances  oi 
Meias  '24  or  even  30  feet  wide.  The  veius  are  distingtusbed  by 
names,  according  to  the  nature  of  tbe  veinstoses.  The  foUowii^ 
are  the  principal: — 1.  Gossavy,  when  the  veinstone  i&  cl»3[« 
mixed  with  silica,  and  oxide  of  iron.  Its  colour  varies  &«»a 
nght  yellow  to  deep  brown.  This  is  the  most  commoo  veio- 
stone,  and. is  considered  as  promising  both  for  copper  and  tid. 
2.  Sparry,  when  quariz  predominates.  It  is  rather  ua(>roaibiti|f. 

5.  Munaieky,  when  iron  pyrites  abounds.  It  is  considered  a» 
rather  promising.  4.  Peachy,  when  the  veisstoite  is  ehloiite. 
It  is  more  promising  for  tin  than  for  copper.  5,  FtookMtt^j 
when  one  or  both  of  its  sides  is  lined  with  bluixb  white  cUj. 

6.  Caply,  when  the  veinstone  is  a  hard  substance  of  a  gretoiah 
or  brownish  substance,  chiefly  a  mixture  of  cblorite  and  qtiar^ 
I'in  is  found  in  it;  but  seldom  copper.  "J.  Pryteiy,  when  the 
Ore  is  found  in  detached  lumps.  ^.  Wtieit  a  vein  abounds  in 
blende  it  is  called  a  hlack  jock  lode ;  when  it  contains  gcan^  it 
is  calkd  a  erowan  lode. 

On  Friday,  Dec.  iP^  Air.  Philips's  paper  on  tbe.  vein*  of 
Cornwall  was  continued.  The  contents  of  a  vein  are  divided 
!u(o  those  which  are  valuable,  and  those  which  are  not  so;.  Ilie 
,  latter  are  called  deads,  and  are  left  as  much  as  possible  io  the 
vein.  Sometimes  large  wedge-shaped  fra^ents  of  rock  oceiur 
in  veins  called  by  the  miners  horses,  partially  cutting  off  tbe 
contents  of  the  vein,  though  seldom  entirely  obstructing  it. 
Veins  of  copper  ore  are  liable  to  total  obstraetioDS  wtthout  any 
obvious  cause.  In  proportion  as  tbe  rock  becomes  hardest  the 
vein  always  becomes  nai  rower. 

Copper  mines  were  formerly  considered  as  peculiar  to  date  j 
hut  of  late  they  have  been  found  to  pass  freely  from  slata  to 
granite,  and  back  again,  without  deterioration. 

Tbe  metaHiferotis,  or  east  and, west  veins,  are  crossed  bj 
Others,  the  direction  of  which  is  nearly  north  and  south.  These 
are  called  cross  courses,  and  rarely  produce  any  metallic  aub- 
etance.  There  is  another  species  of  vein^  called  a  contta  or 
counter,  ihe  direction  of  which  is  for  the  most  p«n  liorth-eatt 
and  south-west.  They  are  usually  metalliferous,  and  often  vefy 
rich.^ 

On  Jan.  1,  1813,  Mr.  PJiilips's  paper  oo  the- veins  of  CMO- 
wall  Was  concluded.  The  remainder  of  this  very,  valuable  paper 
consisted  of  accounts  of  particular  Ownieh  veins^  qot  verjr 
susceptible  of  abridgmeot. 
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On  JaD.  16,  a  paper  by'  Mr.  Conybeare  was  read,  on  Ae 
on'gin  of  a  remork^le  class  of  orgaoic  impressions  occurring  iii 
Dodules  of  flint.  It  consists  of  small  routid  compressed  hodtes. 
Dot  csceiediDg  the  eighth  of  aa  inch  in  their  longest  ~  diameter, 
aitd  coonected  by  processes  of  the  fineness  of  a  hair.  Mr, 
jCifflf  bcare  shows  clearly  thst  they  occur  between  the  bony  plate; 
of  s  bivalve  shell,  the  ostreo  petmite  of  Welsh,  and  likewise  in 
BQOthei-  shell,  probably  belonging  to  the  genus  ostrKn.  He 
conceives  them  to  be  casts  of  the  cells  of  some  minute  parasitical 
usect  iohabiiing  the  shells  in  question. 

On  the  19th  of  Feb.  a  paper  by  John  Taylor,  Esq.  was  read, 
on  the  eoooomy  of'  the  mines  of  Cornwall  and  Devon.  The 
ttennaiy  laws  are  confined  to  the  tin  mines  ;  the  copper  mines 
are  left  open  (o  the  agreement  that  may  be  made  between  the 
proprietors  of  the  soil  and  the  mining  company.  In  general, 
the  locd  of  the  soil  grants  a  lease  ior  21  years,  subject  to  certain 
reflations.  The  adventurers  divide  the  whole  concern  into 
sixty-four  shares,  which  are  divided  anK»ig  themselves  and  their 
friends.  The  mines  are  wrought  by  the  piece,  and  the  working 
disposed  of  by  a  kind  of  auction.  The  smelling  companies  for 
copper  have  seldom  any  sltare  in  the  mines.  Tlie  copper  is  all 
carried  to  Swansea,  where  it  is  smelted. 

On  the  5tb  of  March,  two  letters  from  Mr.  Webster, 
diaughtsman,  and  Keeper  of  the  Museum  to  the  Society,  were 
read,  giving  an  account  <^  a  calcareous  strata  of  later  formati<xi 
tban  chdk,  and  distinguished  by  containing  fresh  water  shells, 
discovered  by  him  on  the  north  side  of  the  isle  of  Wight.  He 
thinks  there  are  two  fresh  water  formations,  with  a  marine  for- 
mation between  them.  The  lowest  consists  of  beds  of  sand  and 
mail,  with  numerous  fragments  of  the  limnea  of  Lamark,  and 
tffo  species  of  planovbis,  'i'he  marine  forqiation  lying  over  it  is 
blue  clay,  with  venuses,  oysters,  end  various  turbinated  shells. 
The  upper  fresh  water  formation  consists  of  a  calcareous  rock, 
bclosing  numerous  and  very  fine  specimens  of  the  limnea  and 
planorbis. 

A  paper  by  Dr.  Macculloch  on  the  granite  tors  of  Devonshire 
and  Cornwall  was  read.  The  granite,  in  these  counties  is  natu- 
rally split  into  cubic  fragments  by  perpendicular  and  horizontal 
rents.  These,  l^  exposure  lo  the  weather,  occasion  the  rock  to 
■split  into  fragments,  the  edges  of  wliich  are  gradually  rounded 
off.  '  Dr.  Macculloch  supposes  that  crystallization  began  in  the' 
centre  of  each  of  these  cubic  blocks,  and  extended  on  every 
side  till  they  met,  but  could  not  penetrate.  '  By  this  hypothesis 
he  accounts  for  the  rents,  and  for  the  greater  hardness  in  -the 
centre  of  the  blocks  than  at  the  circumference. 

On  the  19th  of  March  a  paper  was  read  on  the  r&cks  at  Clo- 
lelly,  in  Devonshire,  by  the  Bev.  J.  J.  Conybeare.     These  soAx 
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lie  on  the  sea-shore  on  the  north  coast  of  Devonshire.  They 
are  precipitous,  and  about  140  feet  higl).  They  consist  of 
sUernate  beds  of  grey  wacke  and  grey  wacke  slate,  the  first  of 
which  is  called  dimstone,  the  second  shillat.  Tliis  rock  only 
contaias  organic  remains  where  it  alternates  with  transition 
)imestOQe.  Killas  is  considered  by  the  author  as  day  slate..  It 
is.  traversed  by  frequent  veins  of  a  porpliyritic  rock,  which  does 
not  enter  into  the  grey  wacke,  contains  sometimes  topaz,  and 
-  frequently  garnet.  Its  veins  are  often  filled  with  chlorite,  mica, 
and  crystallized  felspar,  and  also  contain  tinstone,  grey  cobalt 
ore,  flee. 

A  ^aper  on  the  Island  of  StafBi,  by  Dr.  Macculloch,  was  also 
read.  This  island  is  about  two  miles  in  circumference.  It 
ibims  a  kind  of  table  land,  bounded  on  all  sides  by  steep  cliffs, 
from  60  to  70  feet  above  high  water  mark.  The  highest  eleva- 
tion of  the  island  is  120  feet.  The  whole  island  is  a  mass  of 
basalt.*  The  basalt  occurs  in  two  slates,  columnar  and  amor- 
phous ;  the  latter  is  usually  amygdaloidaj,  and  contains  zeolites. 
On  the  south-western  side  of  the  island  there  appear  to  be  three 
distinct  strata  of  basalt ;  the  lowest  is  amorphous  ;  the  second 
is  from  30  to  50  feet  thick,  and  consists  of  those  columns  which 
constitute  the  conspicuous  feature  of  Staffa.  The  uppermost 
stratum  consists  of  small  columns.  The  surface  of  the  island  is 
covered  in  many  places  with  rounded  fragments  of  granite, 
gneiss,  mica  slate,  quartz,  and  red  sandstone,  tt^ether  with  a 
few  foiled  pieces  of  basalt. 

{ To  bt  conlinaed.) 
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Account  of  the  Labours  of  the  French  Iiistiiute  for  1812. 

{Vonliaatd  frim  Vdl.  I.  p.  396.) 
BOTANV   AND    VEGETABLE    PHYSIOLOGT. 

Most  physiologists  have  long  admitted  in  plants  an  ascending 
(lap,  which  mounts  from  the  roots  to  the  branches,  and  eontrir 
fautes  to  the  increase  of  the  branches  in  length ;  and  a  descending 
fiflp,  which  goes  from  the  leaves  to  the  roots,  and  to  which  some 
persons  ascribe  the  chief  part  of  the  growth  of  the  wood,  and 
of  course  the  increase  of  size  in  the  trunk. 

M.  Feburier,  a  cultivator  at  Versailles,  has  endeavoured  to 
collect  these  two  saps  separately.  For  this  purpose  he  bored  a 
deep  bole  in  the  trunk  of  a  tree,  and  fixed  a  bladder  upon  the 

•  From  ipecimrns  of  Etaia  ihnwa  me  by  Llent.  Col.  FutlarlsD,  which  b« 
brf  ugfal  hloiseir  rrom  ihe  island,  I  an>  JDctinE'il  la  consider  (be  rocK  not  qi 
^^t,  butasporphjijr  ilaie,     L^oh  of  (Ae  edifar.] 
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inferior  sur&ce,  so  as  to  prevent  any  liquid  coming  frotn  (he 
lower  part  of  the  tree  from  making  its  C3cai>e  into  this  hole.  He 
made  another  hole  in  tlie  tree,  atid  placed  a  bladder  in  the  same 
way  against  the  upper  surface.  He  considered  the  sap  collected 
in  the  lower  bladder  as  the  ascending  sap,  and  that  collected  in 
the  upper  bladder  as  the  descending  sap.  He  gives  many  ol»er- 
vations  on  the  relative  proportions  of  each  in  diflerent  circum- 
stances. Wishing,  in  the  next  place,  to  determine  the  route 
which  each  of  these  saps  takes  in  the  inside  of  the  tree,  he 
plunged  alteiuately  by  the  two  ends  branches  of  trees  in  coloured 
infuHons.  In  both  cases  these  infusions  appeared  to  him  to 
follow  the  woody  fibres  surrounding  the  pith.  This  induces  him 
to  ascribe  the  same  route  to  both  saps,  in  which  respect  he  coin- 
cides with  the  result  of  other  experiments  made  by  Mustel. 

M.  Feburier  thinks,  likewise,  that  the  ascending  snp  contri- 
butes principally  to  the  growth  of  the  branches,  the  descending 
to  that  of  the  roots.  But  he  thinks  that  the  cambium,  or  that 
humour  which  transudes  horizontally  from  the  trunk,  and  which 
is  looked  upon  as  the  matter  which  occasions  the  increase  of  the 
tree  in  thickness,  proceeds,  like  the  peculiar  juices,  from  the 
mixture  of  the  two  .°ups.  The  presence  of  the  leaves,  necessary 
for  the  production  of  the  descending  sap,  is  of  consequence  also 
for  the  increase  of  the  plant  in  thickness.  But  the  buds,  Which 
M.  du  Petit  Thouars  conceives  to  act  so  important  a  part  in  that 
opeiation,  have  nothing  to  do  with  it,  in  the  opinion  of  M. 
Feburier;  for  it  takes  place,  says  he,  as  long  as  the  leaves  exist, 
and  it  ceases  as  soon  as  they  are  removed,  whether  the  buds  be 
left  or  not. 

As  far' as  concerns  the  flowers  and  the  fruits,  M.  Feburier 
assures  us  that  he  has  observed  the  ascending  sap,  when  it  pre- 
dominated, tending  to  determine  the  production  of  simple 
flowers,  and  the  complete  developemeut  of  the  germs ;  that  the 
descending  sap,  on  the  contrary,  when  too  abundant,  occasions 
the  multiplication  uf  flowers  and  petals,  and  the  growth  of  the 
penicarp,  and  by  consequence  of  the  fleshy  part  of  the  fruit ; 
principles  from  which  it  would  l>e  easy  to  deduce  many  useful 
practices  in  gardening,  and  which  explain  various  practices 
already  pointed  out  by  experience. 

According  to  M.  Feburier,  the  alhurnum  deprived  of  its  hark, 
but  kept  from  the  contact  of  the  air,  is  capable  of  reproducing, 
by  means  of  the  cambium,  the  bark  and  epidermis  necessary 
to  cover  it,  as  the  bark  produces  constantly,  even  when  partly 
separated  from  the  trunk,  liber  and  alburnum.  In  this  point 
he  has  for  antagonist  our  colleague  M.  Palisot  de  Beauvois,  who 
has  likewise  employed  himself  in  the  investigation  of  these 
difficult  questions,  respecting  the  direction  of  the  sap,  and  the 
formation  of  wood.     According  to  tliis  botanist,  this  escape  of  ft 
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glossy  humour,  which  some  phyaiolc^sts  suppose  to  proceed 
ifom  ihe  old  alburnum,  and  to  contribute  to  the  formation  of 
the  lil>er,  is  not  founded  on  convincing  experiments.  On  the 
contrary,  when  a  portion  of  hark  is  removed  from  a  tree,  and 
the  wound  is  well  rubbed,  so  as  neitlier  to  leave  liber  nor  cam- 
bium, neither  the  alburnuni  nor  the  wood  produce  any  thing; 
;^but  the  edges  of  the  bark  gradually  extend  themselves,  cover 
the  naked  wood,  and  produce  liber  and  alburnum  incontestably 
proceeding  from  that  bai'b.  M.  de  Beauvois  announces  that  he 
will  soon  elucidate  this  propotiiTion  at  full  length,  which  hitherto 
be  has  only  noticed  incidentally  in  his  Dissertation  on  the  Pith 
of  Vegetables. 

The  opinion  of  phyaologists  has  been  hitherto  very  much 
divided  about  the  functions  of  the  pith  of  vegetables.  According 
to  some,  that  organ  is  necessary  to  the  life  of  plants  during  the 
whole  of  their  existence  :  aceoidiug  to  others,  it  is  only  useiut 
during  the  first  years  of  tlieir  life,  or  all  the  time  that  it  is  green 
and  succulent,  and  may  be  easily  confounded  with  the  cellular 
teKture.  M.  de  Beauvois  has  made  on  this  subject  observations 
which  tend  to  prove  that  the  pitii  performs  functions  during  the 
whole  life  of  the  pknt,  if  not  absoluieJy  necessary  to  its  esist- 
ence,  at  least  very  importantfor  its  progress,  and  the  growth  of 
its  branches,  leaves,  and  especially  of  the  organs  necessary  for 
its  reproduction. 

He  has  remarked  that  the  circular  layer,  or  fibres  whidi 
.Immediately  surround  the  pith,  has  alivays  a  form  corre^nd- 
ing  to  the  arrangement  ana  disposition  of  the  branches,  twigs, 
and  leaves :  that  in  plants  with  verticillated  twigs  and  leaves, 
for  exaSnple,  the  horizontal  section  of  this  case  of  the  pith  ^lows 
as  many  angles  as  there  are  twigs  at  each  stage,  and  at  each 
vertieilla. 

In  like  manner,  the  medullary  ca%  of  the  laurel  rose  pre^ 
sents  an  equilateral  triangle,  if  the  branch  helow  the  vertieilla 
has  three  twigs  and  three  leaves  j  hut  if  we  cut  it  under  the 
lower  vertieilla,  where  one  of  the  twigs  and  leaves  is  usually 
wanting,  it  has  only  two  angles,  and  the  vestige  of  a  third.  This 
law  is  constant,  even  in  herbaceous  plants, 

M.  de  Beaavois  has  begun  similar  observations  on  plants,  with 
oppoGite,  alternate,  dicholomous,  spiral,  and  pinnated  leaves. 
He  expects  to  find  in  them  the  same  relation  between  the 
medullary  case,  and  the  disposition  of  the  branches,  twigs,  and 
leaves.  For  eirample,  opposite  leaves  seem  to  require  a  round 
medullary  case,  becoming  oval,  and  having  its  extremities  more 
and  more  pointed  the  nearer  it  approaches  to  tiie  insertion  of  the 
branches  and  the  leaves.  When  the  leaves  are  alternate,  the 
circle  is  less  perfect.  TIjc  esiremities  become  equally  narrow, 
but  alternately,  spd  each  pa  the  side  whe«  the  branch  is  (o 
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appear;  When  the  leaves  arc  spiral,  the  ntimber  of  aagles  of 
the  medullary  case  is  equal  iq  that  of  the,  leaves  of  which  the 
spirals  are  composed,  f  lius  the  medullary  ca^e  of  the  lime  has 
four  nngies ;  that  of  the  oak,  the  chesnut,  the  bramble,  the  pear- 
tree,  almost  all  the  fruk-trees,  &c.  lias  five  angles,  more  or  less 
regular,  because  the  spirals  succeed  constantly  in  fives. 

lirew  and  Bomiet  alone  seem  to  have  been  oo  the  way  of 
Aese  observations.  The  first  had  observed  very  various  forms  ia 
the  medullary  case,  especially  in  that  of  the  conical  roots  of 
culinary  plants ;  but  he  did  not  observe  the  relation  between 
these  forms,  and  the  dispositions  of  the  branches  and  leaves. 
The  second  carefully  examined  vegetables  with  opposite,  verti- 
cillated,  altemHW,  and  spiral  leaves ;  but  did  not  observe  the 
connection  of  these  dispositions  with  the  form  of  the  medullaiy 
case. 

M.  de  Miihel  has  continued  his  researches  into  the  structure 
of  the  organs  of  fructification  in  vegetables,  in  which  he  has 
been  seconded  with  a  zeal  and  intelligence  that  he  takes  a 
rfeasore  in  acknowledging,  by  M.  Schubert,  whom  the  Grand 
Ddchy  of  Wareovla  sent  into  France  to  complete  his  knowledge 
of  botany,  which  he  was  afterwards  to  teach  in  Poland.  These 
two  botanists  have  examined  all  the  genera  of  trees  with  needle- 
shaped  leaves,  or  tlic  coniferous,  one  of  the  most  important  to 
be  known,  on  account  of  the  singularity  of  its  organization,  of 
the  greatness  of  the  species  which  it  includes,  and  of  the  utility  ' 
of  its  products.  Every  body  is  able  to  distinguish,  at  the  first 
glance  of  the  eye,  the  cedar,  the  melcza,  the  spruce  fir,  the 
Scotch  fir,  the  thuya,  the  cypress,  the  yew,  the  juniper ;  but 
though  the  botanists  have  studied  with  particular  attention  the 
organs  of  reproduction  of  these  vegetables,  they  are  not  agreed 
about  the  characters  of  the  female  flower ;  or  to  speak  more 
correctly,  the  greater  number  are  of  opinion  that  the  stigmata 
of  the  spruce  tir,  the  Scotch  fir,  the  cedar,  and  the  meteza, 
have  not  yet  been  observed.  In  this  respect,  therefore,  these 
trees  are  in  reality  cryptogamous.  MM.  Mirbel  and  Schubert 
go  farther:  they  affirm  ttiat  ihe  female  flower  of  the  yew,  the 
juniper,  the  thuya,  the  cypress,  &c.  is  not  belter  known ;  and 
that  all  the  genera  qf  coniferous  plants  have  a  common  charac- 
ter, which  has  hitherto  misled  observers,  and  which  consists  in 
the  existence  of  a  cup,  not  similar  to  tliat  in  the  flower  of  the 
oak,  but  more  deep,  concealing  entirely  the  ovarium,  and  con- 
tracted like  the  neck  of  a  bottle  at  its  orifice.  The  female 
flower  enclosed  in  this  case  has  escaped  observation.  In  the 
thuya,  yew,  juniper,  cypress,  &c.  the  cup  is  strait ;  and  by  an 
error,  occasioned  by  the  extreme  smallness  of  the  organs,  the 
orifice  of  tiiis  cup  has  been  always  mistaken  for  the  stigma.  In 
the  cedar,  me\e^,  spruce  fir,  and  Scotch  fir,  the  cup  is  re- 
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versed,  and  its  orifice  is  very  difficult  to  perceive.  It  is  only 
witliiii  these  lew  years  that  it  has  been  observed  in  England  hy 
Mr.  Salisbury,  and  in  France  by  MM.  Poiteau,  MirbeJ,  and 
Schubert,  'ihcse  botanists  huve  not  hesitated  to  consider  it  as 
thesiigma;  and  this  was  natural,  because  it  had  been  agreed 
upon  tliat  the  stigma  of  the  yew,  the  thuya,  the  cypress,  &c. 
was  placed  at  the  orilice  of  the  cup:  but  farther  researches. have 
undeceived  MM.  Mirbel  and  Schulieri.  By  a  delicate  dissec- 
tion, they  have  ascertained  thai  what  is  generally  taken  for  the 
female  flower  in  coniferous  plants  is  only  the  cup,  tlie  form  of 
which  resembles  that  of  a  pis^l,  and  that  it  contains  in  its  cavity 
the  tiue  flower,  which  is  provided  with  a  mcoibranons  calix, 
adhering  to  the  ovarium,  and  with  a  stigma,  sessil  in  all  the 
genera  except  the  ephedra. 

It  must  lie  obvious  that  this  structure,  so  different  from  what 
had  hitherto  been  imagined,  will  occasion  great  changes  in  the 
explanation  of  the  characters,  of  the  fatnily,  and  of  the  genera. 

Accordii>g  to  Mirbel,  the  female  flower  of  the  plants  of  the 
family  of  cycas  has  an  organization  analogous  to  that  of  coni- 
ferous plants.  This  supports  the  opinion  of  M.  Ricard,  who 
places  these  two  families  together  among  dicotyledonous  plants ; 
but  AI.  Mirbel  is  of  opinion,  that  as  long  as  the  characters  of 
vegetation  serve  for  the  base  of  the  two  great  divisions  of  plants 
with  visible  flowers,  the  cycadece  cannot  be  separated  from  the 
palms. 

The  organization  of  the  male  flower  of  mosses  has  likewise 
engaged  ilie  attention  of  Mirbel  and  Schubert.  After  Hedwig, 
it  would  have  been  difficult  to  discover  any  thing  new  on  this 
subject;  but  the  bursting  of  the  anthers,  and  theeiftission  of 
the  pollen,  were  phenomena  doubted  of  by  several  botanists. 
Our  two  botanists  declare  that  they  have  seen  the  most  unequi- 
vocal proofs  of  the  existence  of  these  phenomena.  The  organs 
which  Hedwig  calls  male  in  the  Polytrickum  communcj  placed 
upon  water,  split  at  the  summit,  and  threw  out  an  oleaginous 
liquid,  which  extended  itself  like  a  thin  cloud  on  the  surface  of 
the  water.  Mirliel  and  Schubert  then  subjected  to  comparative 
<ibservation  the  pollen  of  a  great  number  of  pheverogamous 
pliints,  and  ascertained  that  they  exhibited  the  same  phenomena 
as  the  male  organs  of  mosses.  This  indc.ces  them  to  think  that 
the  parts  called  anthers  by  Hedwig  may  be  nothing  else  than 
simple  grains  of  pollen  of  a  particular  shape. 

M.  Mirbel  has  continued  his  researches  on  germination.  He 
has  obsen'cd,  contrary  to  the  generally  received  opinion,  that 
the  radicle  does  not  alwBys  make  its  appearance  first.  In  many 
cyperaceous  plants  it  is  always  the  plumula  which  appears  first, 
'i'he  same  botiinist  has  republished,  with  important  modifications 
and  additions,  his  opinions  respecting  the  organizatioD  of  stemS) 
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reipecting  their  growth,    and  respecting  the  structure,    [>oth 
iiuema)  and  external,  of  the  organs  of  fecundation  of  plants. 

M.  Henri  de  Cassini,  son  of  one  of  our  associates,  a  name  so 
celebrated  in  astronom)',  has  presented  to  the  Class  a  memoir, 
vhich  augurs  success  \a  a  different  science.  He  has  examined 
with  peculiar  care  the  style  and  stigma  in  the  whole  family  of 
plants  kno^n  by  the  name  of  compound,  syngenesious,  or  syman- 
thfrous;  and  these  small  organs  have  exhibited  a  number  of 
curious  ditlerences,  which  have  induced  him  to  propose  a  division 
of  these  plants,  founded  solely  on  the  modificaiions  of  these  two 
parts  of  the  pistil.  We  regret  that  we  cannot  follow  this  skilful 
observer  io  the  details  into  which  he  has  gone,  and  which  he  has 
described  and  drawn  with  remarkable  neatness.  It  cannot  be 
doubled  but  they  will  one  day  be  of  great  service  in  perfecting 
the  classification  of  this  family,  so  numerous  and  so  natural;  the 
subdivision  of  which,  in  consequence,  ought  to  be  more  difficult 
than  of  any  other. 

There  are  few  families  of  vegetables  so  directly  useful  to  man 
as  the  grasses,  which  comprehend  wheat,  rye,  rice,  mais,  sorgho, 
sugar-cane,  bailey,  oats,  millet,  &c.  To  name  these  plants  is 
enough  to  show  the  importance  of  a  work  which  would  enable  us 
to  distinguish  them  with  certainty.  The  characters  hitherto 
employed  are  generally  regarded  as  insuflicieDt.  At  each  step 
the  observer  finds  himself  slopped.  It  is  difficult,  indeed,  often 
impossible,  to  find  the  truegenusof  the  plant  which  he  examines. 
Frequently  the  characters  adopted  only  apply  to  a  few  species, 
and  do  not  occur  in  the  rest  of  the  genus.  M.  Palisot  de  Beauvois 
has  undertaken  a  general  examination  of  this  family,  which  h« 
bas  puWshed  under  the  name  of  Essai  d'Jgroslogrnphit.  He 
has  endeavoured  to  put  an  end  to  all  this  confusion,  and  to  give 
to  each  genus  constant  characters,  easy  to  perceive,  sQ  that  the 
observer  can  never  be  at  a  loss.  ' 

For  this  purpose  he  has  been  obliged  to  adopt  new  bases^ 
which  he  has  already  announced  in  his  Mora  of  Ou-are  and 
Benin.  These  depend  principally  on  the  separation  or  union  of 
the  tcxea,  on  the  composition  of  the  fiower,  and  on  the  number 
of  its  envelopes.  Twenty-five  plates,  in  which  all  these  cha- 
racters are  represented,  Meditate  the  study  of  these  plants,  which 
inierest  all  the  orders  of  society,  even  those  persons  who  do  not 
make  botany  a  peculiar  study. 

M,  de  Beauvois  continues  his  Flora  d'Oware  el  de  Benin,  the 
thineenth  number  of  which  is  published,  and  his  History  of 
Insects  collected  in  Africa  and  America,  the  eighth  number  c* 
which  has  appeared. 

M.  de  la  Billardiere  has  finished  his  collection  of  the  rare 
plants  of  Sytia  and  Libanus,  by  the  fourth  and  fifth  parts.     The 

n,r.^^<i  "/Google 


7fi  New  Vatads.  (J01.T, 

same  naturalist  has  conimuiiicated  to  the  Class  peculiar  and 
interesting  observations  in  natural  liistory,  which  he  made  during 
his  TOyage  in  riie  Levant,  the  publication  of  which  has  been 
interrupted  hj  tlie  longer  and  nure  dangerous  voyage  which  he 
made  in  tlie  Entrecasteaux,  an  account  of  which  was  giv^en  to 
the  public  several  years  ago. 

M.  Gouan,  correspondent  of  the  Class  at  Montpellier,  hai 
published  a  description  of  the  generic  characters  of  the  ginlo  , 
iilofta,  ^singular  tree  of  Japan,  which  has  been  long  known  id 
Europe,  but  which,  never  having  blossomed,  could  not  be  pro- 
perly classified  ia  the  system. 

There  is  a  lamily  of  plants  much  less  important  than  the 
grasses  in  point  of  utility,  but  much  more  singular  in  their  cha- 
racters, and  which  can  only  be  seen  vegetating  on  the  sea-shore, 
namely,  the  J'uci,  and  marine  plants  analogous  to  them,  M. 
Lamouroux,  professor  of  natural  history  at  Caen,  placed  favour- 
ably in  a  city  so  near  the  coast,  has  made  these  plants  a  particular 
object  of  study.  He  gives  them  the  common  name  of  Ma^sio- 
pkytes,  and  divides  them  into  various  tribes,  the  characters  of 
which  he  has  been  obliged  to  lake  in  all  parts  of  the  plant^ 
because. he  could  not  6nd  sufficient  characters  in  the  oigans  of 
fructification,  which  usually  serve  as  a  basis  to  these  divisions; 
but  which  are  too  little  known  in  most  of  the  fuci,  to  be  able  to 
confine  oneself  to  them.  This  is  another  of  those  laborious  and 
useful  undertakings 'which  ws  have  to  regret  that  we  cannot 
ana^e  in  a  summary  so  short  as  ours.  Let  it  sufEcCto  join  our 
voice  to  that  of  the  Commissioners  of  the  Class,  to  request  th« 
speedy  publication  of  it.  '  . 

(Ja  be  axOinutd.) 


Article  XIV. 
Liit  of  PaierUs. 


Samukl  Evans,  Denbigh,  fenner;  for  certain  improvements 
in  the  working,  or  giving  motion  to,  mill-work  and  machinery, 
applicable  to  raising  or  drawing  water  from  mines,  and  other 
useful  purposes.     Dated  May  t,  1813. 

Thomas  WAi-KEa,  Norwich,  jnachine-maker;  for  various 
improvcmenis  in  the  construction  of  a  horizontal  windmill,  tliat 
may  be  amilied  to  alt  sorts  of  machinery  that  is  to  work  by  wind. 
Dated  May  5,   1813. 

William  Reid,  of  Foot  Dee,  Aberdeen;  for  an  instrument 
for  calculating,  without  referuice  to  tables  of  any  kind  (except 
meridional  tables),  tlie  various  problems  in  navigation,  practice 
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matbematics,  and  trigonotaetry,  heights  and  distuices^  and 
attogeiher  embracing  eveiy  science  depending  upcsi  anglee. 
Dated  May  5,  1613. 

Cbarles  Broderip,  Ijondon ;  for  improvements  in  vessels 
>to  be  used  for  beating  fluids  and  other  substances.  Dated  May 
5,  1813. 

John  Erat,  harp-maker,  London  ;  for  improvements  in  the 
construction  of  a  pedal  harp.    Dated  May  8,  iSlS. 

Thomas  Daring,  Essex,  tanner;  for  a  method  of  heating 
liquors  for  the  manufacture  of  leather,  and  other  manufactures. 
Dated  May  8,  1813. 

John  Fisher,  Millend,  Buckingham,  and  hhTXOS  CoohBj 
I^mdon,  land  agent ;  for  improved  gaiters,  and  modes  of  Sao- 
teoing  the  same.    DatedMayll,  1813. 

William  Bollock,  London,  locksmith  a^d  founder,  and 
James  Boaz,  Glasgow,  engineer ;  for  certaiD  Improved  ma- 
chines, insirumer.ts,  or  contrivances,  applicable  to  doors  atid 
window- shutters,  for  preventing  them  from  being  Iwoken  open, 
and  such  doors  from  bcinj;  violently  forced  in  by  the  wind  or 
otherwise,  part  of  which  may  be  applied  to  other  useliil  porpaees. 
Dated  May  15,  16)3. 

Edward  Cowveb,  of  St.  Marj-,  Newington  Butts,  Surrey, 
ironmonger ;  for  certain  inr^rovementa  in  the  machines  com- 
monly used  for  cutting  the  edges  of  paper  and  books.  Date^ 
May  20,  1813. 

William  Jxnkins,  oi  Krmingham,  bra»s.  founder;  for  aa 
improTcment  in  the  method  of  manu^ctnring  socket  castors, 
wed  with,  or  affixed  to>  cabinet  and  other  furniture  and  things. 
Dated  Way  22,  1813. 

John  Thackrat,  London,  cabinet-maker;  for  a  method  of 
(Ddosing  a  seat  in  a  portable  stool-stick,  which  seat  may  be 
applied  to  other  useful  purposes.     Dated  May  22;  1813. 

TttoHAS  WiLLcox,  Bristol,  mason  ;  for  a  machine  for  curing 
smoky  ehlmoeys,  consisting  of  a  hollow  cap,  with  a  funnel 
and  contrivBnce  for  voiding  the  smoke,  to  be  fixed  on  the  top  of 
a  chimney-stack  with  two  or  more  courses  of  brick-work,  and 
having  for  its  object  to  prevent  the  smoke  arising  from  the  fire  in 
the  grate  being  driven  back  into  the  room,  as  well  by  excluding 
all  winds  from  the  orifice  of  the  chimney,  as  by  promoting  the 
draft  of  the  diimney,  by  means  of  a  continued  accumulation  of 
rarified  air  in  the  cavity  of  the  cap.     Dated  May  22,  1813. 

William  Brdkton,  Butterley  Iron  Works,  Derby,  engi- 
neer; for  the  constriicUon  and  erection  of  engines,  and  other 
mechanical  operations.    Dated  May  21)!,  1813. 

WiLiAM  Stockrr,  gunsmith,  of  Martock,  Somerset ;  for 
a  cock  made  of  metal  and  wood,  for  drawing  liquor  from  casks, 
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which  produces  a  stop  superior  to  that  which  is  effected  by 
commoii  cocks,  and  prevents  the  liquor  from  coming  in  coniact 
with  the  metals,  except  when  the  liquor  is  in  the  act  of  being 
drawn  and  ii  running  from  the  cask.     Dated  May  25,  1813. 


Scientific  Books  in  hand,  or  i»  the  Press. 

Dr.  Marshall  Hall,  Royal  Infirmary,  Edinburgh,  is  preparing  a 
practical  work  on  the  physiognomy  and  attitude  of  patients,  and  on 
the  symptoms  and  diognosis  of  diaeases.  The  whole  of  the  work  is 
intendea  to  bear  on  diognosis  as  its  principal  and  ultimate  object.  . 
Dr.  Robert  Wail,  of  Glasgow,  has  a  work  in  the  press  on  the 
HUtory,  Nature,  and  Treatment  of  Chincoogh,  illustrated  by  a 
variety  of  cases  and  dissections ;  to  which  will  be  subjoined  an 
inquiry  into  the  relative  mortiility  of  the  principal  diseases,  of 
children  in  Glasgow,  during  the  last  thirty  years ;  and  the  aumber 
who  have  died  at  various  periods  under  ten  years  of  age. 

Dr.  Smith  and  Mr.  Sowerby  will  complete  their  work  on  English 
Botany  by  a  general  Index  to  the  thirty-six  volumes,  which  will  be 
completed  on  the  Ist  of  January,  1814.  It  is  intended  to  arrange 
the  names  of  the  English  plants  contained  in  that  work,  which  will 
amount  to  nearly  2600,  in  one  part  alphabetically,  and  in  another 
part  according  to  the  Linnsan  system,  with  such  improvements  ai 
nave  been  received  during  its  publication.  When  the  English 
Botany  is  completed,  Mr,  Sowerby  hopes  to  he  able  to  publish  bis 
Mineral  Conchology  every  month.  The  British  and  Exotic  Mine- 
ralogy will,  in  all  probability,  be  finished  In  the  course  of  the  next 
year. 

Dr.  John  Mason  Cox,  of  Fish  Ponds,  near  Bristol,-  is  preparing 
an  enlarged  edition  of  his  Practical  Treatise  on  Insanity. 

The  second  half  of  Volume  VI.  of  the  Edmburgh  En  cyclopaedia, 
by  Dr.  Brewster,  is  just  ready.  Its  leading  articles  are  Chronology, 
Circle,  Civil  Architecture,  Cloth  Manufacture,  Coining  Machinery, 
Cold,  &c. 

Capt.  Flinders's  Account  of  bis  Voyage  to  Terra  Australis,  in 
his  Majesty's  ship  Investigator,  is  preparing  for  pubticatioD,  by 
authority  of  the  Board  of  Admiralty. 

Mr.  John  Whitsed,  of  Peterborough,  will  shortly  publish  Prac- 
tical Hemarks  on  Diseases  resembling  Syphilis,  with  cases. 


*,•    Early  Commanicaiiousjbr  Ihis  Department  of  our  Jaurml 
wiU  be  thankfully  received. 
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Article  XVI. 
METEOROLOGICAL  TABLE. 
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-iWA  Monrt.— 30.  A  shower,  p.  m.  Thunder  tothe  wcst- 
mcrd.  '  31.  Fine  day;  some  thunder  clouds  appeared:  the 
evening  twilight  was  brilliant,  and  tinged  with  orange ;  the  new 
moon  was  cons[Acuoue,  and  there  fell  much  dew. 

Sixth  Mont k.^  I,  Cumulus,  Citmulo'slTatiis,  and  Cirrostraltts 
clouds:  the  Mifi-set  wJw  cloudy,  with  an  orange.  lint.  2,  At 
son-set,  CirroslTati,  mixed  with  haze,  in  the  S.  while  in  iheN. 
there  appeared  large  Cirri,  more  elevated,  and  finely  tinged 
with  red.  4.  Windy  :  etoudy  till  evening,  5,  Clear,  a.  m. ; 
aAernooR  cloudy  and  windy.  6.  Windy  :  at  suivset,  Cumuli, 
with  the  Cirrustratus  attached ;  much  orange  in  the  evening 
twiUght.  9.  A  sliower  early:  cloudy:  dripping.  lO.  p.m. 
Large  elevated  Cirri.  II.  Cumulostratus,  a.  in,:  in  the  after- 
noon Cirri  in  abundance,  lowering  and  tiiickcning.  12.  Cirri 
tinged  red,  early  in  the  mOTnieg :  before  eight  a.  m.  it  was 
overcast,  and  rain  fell.  13.  a.  m.  Cloudy :  a  shower  at  evening. 
14-^20.  Occasional  heavy  showers,  with  wind. 


RESULTS. 

PrevBiltDg  Winds,  Northerly. 

BaroBKter:  Greatest  observed  height . ,  .30*20  inches; 

Least 29-43  inchesj 

Mean  of  the  period 29-889  inches; 

Thermometer:  Greatest  height 85° 

Least '. 3?" 

Mean  of  the  period 57-93» 

Evaporation,  2'78  inches.         Rain,  1-06  inch. 

Tottenham,  L.  HOWARD. 

Sixth  Month,  23,  1813. 


'  -t  •  For  the  p*«ler  pHrt  of  the  obsfrrBtioni  in  the  Baroinfler  nnil  Thrr- 
■Bomelft  dnriiif  (bii  period  I  am  iadebied  to  m;  friend  Jtba  GibiDiT,  of 
SlTfttford. 
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S'iographical  Account  of  M,  Lavoisier.    By  Tbomat  llhoaisoi], 
M.D.  F.H.S. 

*  HAVG  drawn  ■  up  the  followiDg  account,  not  with  any  idea 
that  the  life  Rod  unfortunate  iaie  of  Lavoisier  are  unknown  to 
my  readers ;  but  because  I  coaceived  that  a  particular  account  of 
tile  writings  of  that  eminent  philosopher  must  be  acceptable  to 
wery  person  who  is  interested  in  the  progress  of  science,  and 
because  I  suspect  that  a  much  greater  number  of  persons  ara 
acquainted  with  the  name  of  Lavoisier  than  with  the  diGfereat 
dissertations  which  he  published,  or  the  particular  improvements 
which  he  introduced  into  the  science  of  chemistry.  My  know- 
ledge of  the  few  facts  stated  b6low  respecting  the  life  of  LaiKii- 
sier  is  derived  from  an  eloge  of  him  published  by  Lalande  about 
tiie  beginning  of  the  present  centunr.  This  eloge  was  translated 
into  English;  and,  unless  I  am  mistaken,  was  inserted  in  the 
Philosophical  Magazine. 

M.  Lavoisier  was  bora  in  Paris,  in  17^3 ;  and  his  father,  who 
was  opulent,  spared  no  expense  in  his  education.  He  displayed 
a  decided  ttste  for  the  sciences  at  a  very  early  age ;  and  the 
progress  which  he  made  in  them  was  very  rapid.  When  only 
iweoty-CHie  years  of  age,  he  obtained  the  prize  ofiered  by 
government  for  the  best  essay  on  the  methcMl  of  lighting  the 
tEreets  of  Paris.  In  the  year  I'JGS  he  was  admitted  a  member 
of  the  Atiademy  of  Sciences.  He  was  now  become  conscious 
of  the  power  which  he  possessed,  and  burnt  with  an  ardent  zeal 
to  distinguish  himself  in  some  department  of  science  3  but  be 
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hesitated  for  some  time  to  what  branch  of  science  lie  should 
devote  his  chief  attention.  Mathematics  6rst  caught  his  fancy, 
and  were  enlbting  him  under  their  banners,  when  the  brilliant 
discoveries  of  Dr.  Black  and  bis  followers  in  ttie  pneumatic 
career  oame  to  his  knowledge,  and  determined  him  to  make 
choice  of  chemistry.  In  177*  he  pubKshed  a  volume  of  essays, 
in  which  he  gives  an  historical  detail  of  the  labours  of  his  pre- 
decessors in  this  department  of  the  science,  and  confirms  the 
xlieory  of  Dr.  Black  by  his  own  experiments. 

His  great  wealth,  his  situation,  his  excellent  education,  his 
mathematical  precision,  his  general  views,  and  his  persevering 
industry,  all  contributed  to  ensure  his  success.  A  comparison 
of  the  Stahliau  theory  with  the  discoveries  in  chemistry  made  by 
his  contemporaries  in  Britain  and  Sweden,  soon  satisfied  him  of 
its  insufficiency  to  explain  the  phenomena  of  the  science.  The 
opinion  on  the  suljject  which  he  finally  adopted,  namely,  tliat 
phlogislon  is  a  creature  of  the  imagination,  and  that  combustion 
IS  occasioned  by  the  union  of  oxygen  with  the  burning  body, 
must  have  been  brought  into  a  definite  form  after  the  year  iJjA, 
because  it  was  not  till  that  year  that  oxygen  gas  was  discovered 
by  Dr.  Priestley ;  and  h  is  too  obvious  to  require  any  proof  that 
bta  Opinion  respecting  the  combination  of  oxygen  in  cases  of 
combustion  could  not  precede  his  kntjwledge  of  the  esisteoce  of 
that  principle.  This  i  conceive  to  be  a  sufficient  answer  to  the 
remarks  of  M.  Berthollet,  ant!  several  otiier  gentlemeo>  upon  an 
observation  of  mine  in  thi:  first  volume  of  my  Si/slem  of  Che- 
mistry, that  Bayen's  paper  on  mercury,  published  in  I774>  ^^^ 
suggested  to  Lavoisier  liis  theory  of  combustion.  Tliis  oliservatlon 
was  borrowed  from  M,  Delamelherie,  whose  history  (rf  the  pro- 
gress of  the  antiphlogistic  theory  puhlishfed  in  the  Jourrtai  de 
Physique,  "as  far  as  I  am  able  to  judge,  is  accurate. 

Be  this  as  it  may,  there  can  be  no  doubt  thst  lie  was  in  pos- 
sessitei  of  the  first  hint  of  his  theory  at  least  as  early  as  the  year 
1775-  He  revolved  it  in  his  mind  with  the  utmost  perseverance 
for  ten  years,  repeated  all  the  important  chemical  experiments 
of  others^  and  contrived  a  great  many^of  his  own  with  reference 
to  his  peculiar  theory,  and  at  last  succeeded  in  demonstrating  by 
indisputable  experiments  a  theory  almost  the  reverse  oF  tltat  of 
,  Stahi ;  namely,  tiiat  we  have  no  evidence  of  the  existence  of  the 
substance  called  phlogiston,  and  that  in  all  cases  of  combustion 
oxygen  uiiiies  with  the  burning  body.  If  the  opinion  lately 
advaiiced  by  Sir  Humphry  Davy,  and  which,  to  me  at  least, 
appears  founded  upon  very  strong,  though  not  perhapi  decisive 
evidence,  be  adopted  ;  namely,  that  chlorine  or  oxynmyiaiic 
acid  is  a  simple  substance,  and  muriatic  acid  a  contpound  of 
hydrogen  and  chlorine,  we  must  in  that  case  modify  the  theory  « 
of  Lavoisier,  and  admit  combustion  to  take  place  during  the 
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combiaation  of  chlorine  with  conibuetihte  bodies,  as  .Veil  as 
osygen.  Indeed,  it  seems  established  that  combustion  takes 
place  in  all  cases  of  very  rapid  combinattan,  whenever  one  of 
the  combining  substaniea  chaDges  itj  state,  and  from  being 
gaseous  or  liquid  becomes  solid ;  so  that  the  I^avoisieriaii  theory 
of  combustion  is  now,  we  believe,  untvcl^aDy  abandoned  )  but 
this  does  not  detract  from  the  merit  of  Ijavoisier,  por  ditninisb 
tha  value  of  his  discoveries, 

lu  the  year  17^9  M.  Lavoisier  published  ail  exposition  of  bit 
theory  in  a  work  to  which  he  gave  the  title  of  BlemenH  of  Cka- 
mislry,  a  work  which  cannot  be  praised  too  highiyi  whether  wd 
coosiaer  the  arrangement  or  the  matter. 

M.  Lavoisier  under  the  old  French  Government  was  one  of 
the  farmers-general  of  the  revenue,  a  situation  usually  attended 
with  much  unpt^larity.  About  the  commencement  of  the 
French  revolution,  he  was  appointed  to  superintend  the  lalt- 
petre  works,  which  exist  in  considerable  numbers  in  France. 
As  long  as  the  management  of  a£birs  continued  in  the  hands  ot 
men  of  respectability  and  education,  neither  his  income  nor  bU 
situation  in  life  was  injured ;  but  after  the  destruction  of  the 
Brissotin  facticm,  wlien  Robespierre  and  his  vandala  assumed  th» 
supreme  power,  all  the  institutions  of  education,  all  literature 
tod  science,  were  immediately  proscribed,  and  the  object  of  the 
ruling  faction  seemed  to  be  to  bring  back  France  to  a  slatr  of 
absolute  barbarism.  During  this  dreadful  period .  LavoisieE 
became  appreliensive  that  he  would  be  stripped  of  his  property, 
and  he  infunmed  l^lande  that  if  such  an  event  togk  placet  ha 
would  sufqiort  bimself  by  commencing  apothecary ;  but  his  qiiyi 
were  cut  short  by  the  bloody  policy  of  the  ruling  factiout  Hq 
was  accused  of  detraudlng  the  public  revenue  i  and  in  tfl'osQ 
dreadful  days  accusation  and  condemnation  were  scarcely  ever 
E^rated.  He  was  thrown  into  prison,  and  suffered  jjn  the 
sca^d  on  the  8th  of  May,  1 794,  in  the  fifty-first  yeaf  of  hia 
age.  He  was  employed  at  the  time  in  a  set  of  e;[periments  on 
respiration,  and -requested  a  delay  of  a  few  days  in  order  to  finish 
his  observations }  but  he  was  answered,  that  the  K^public  haij^ 
00  occaeioD  for  chemists,  and  hurried  out  to  immediate  execu-  ' 
.   doa. 

Let  us  now  take  a  view  of  tlie  numerous  writings  of  Laroi- 
uer ;  by  which  he  secured  to  himself  so  high  a  reputation,  and 
produced  so  great  a  change  in  the  science  of  chemistry. 

1,  His  first  work,  as  far  as  I  am  acquainted  with  his  wiitings, 
was  a  v<rfume  of  essays,  ^ysical  and  chemical,  published  in  the 
year  1774.  This  volume,'  which  was  translated  into  Engli^  by 
Mr.  H.enry,  of  Manchester,  and  into  German  by  Mr.  Welge^ 
is  divided  into  two  parts.  In  the  first  part  he  gives  a  minute 
yed  pretty  aocurate  histtvical  detail  of  the  discoveries  m»de  W 
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poeumatic  chemistry  before  his  publication.  He  states  the  facts 
ascertained  by  Vqd  Helmont,  Beyle,  Hales,  Boerhaave,  Stahl, 
Venel,  Black,  Saluces,  Macbride]  Cavendish,  and  PrieBtley;  and 
gives  lis  an  account  of  Meyer's  tiieory  of  calcination,  and  the 
cause  of  causticity  in  lime  and  alkalies,  the  defence  of  this 
theory  by  Craus  and  de  Smeth,  and  its  refutation  by  Jacquin. 
In  the  second  part  he  relates  a  number  of  experiments  of  his 
own,  chiefly  relative  to  Dr.  Black's  theory  of  the  diSerence 
betneea  quick-lime  and  lime-stone,  and  of  the  cause  of  the 
causticity  in  alkalies^  He  demonstrates  the  existence  of  carbonic 
acid  in  the  mild  alkalies,  and  in  calcareous  spar ;  shows  that  it 
has  the  property  of  combining  with  the  alkaline  and  earthj' 
bases,  and  with  metallic  oxides.  He  ascertains  the  effect  of 
this  gas  upon  animals  and  upon  combustion,  and  shows  that 
water  absorbs  it.  His  experiments,  though  satbfactory  as  to  the  ' 
truth  of  Dr.  Black's  theory,  are  not  to  be  compafed  to  the  pre- 
ceding experiments  on  the  same  subject  made  by  Mr.  Cavendish, 
which  are  greatly  superior  both  in  point  of  accuracy  and  v^ue. 
He  terminates  the  volume  by  some  experiments  on  the  combus- 
tion of  phosphorus,  in  which  he  shows  that  phosphorus  absorbs 
a  ponioD  of  the  air,  that  it  will  not  bum  withotit  air,  and  that 
it  will  not  become  acid  without  absorbing  air.  He  shows  the 
-^me  thing  with  respect  to  sulphur,  and  he  says  that  gunpowdet 
wD^ot  burn  in  vacuo.  How  be  fell  into  this  mistake  it  Is  not 
easy'  to  say.  The  contrary  had  been  proved  long  before  by 
Ha^kesbee,  Robins,  &c.  He  made  some  experiments  on  air, 
in^hich  phosphorus  has  burnt  out,  and  shows  that  it  is  tiot  the 
saiK  as  carbonic  acid  gas.  From  these  observations  wfe  see  that 
heiwas  on  the  way  to  his  particular  theory  of  combustion; 
thoiM>  the  ignorance  of  oxygen,  or  of  the  nature  of  air,  pre- 
Venleg  his  views  from  being  either  steady  or  correct. 

Thq^igh  I  have  mentioned  this  volume  of  essays  in  the  first 
place,'TMcause  it  ^vas  published  by  itself,  yet  it  was  not  the  first 
of  M.  Lavoisier's  works.  His  other  dissertations  were  published 
in  the  Memoirs  of  the  French  Academy,  in  the  Journal  de 
Physique,  and  in  the  Annales  de  Chimie.  I  shall  notice  them 
as  nearly  as  possible  in  the  order  of  their  dates,  tliocgh  this  is 
attended  with  considerable  difficulty ;  because  the  Memoirs  of  . 
the  Academy  were  often  published,  and  even  contain  papers 
written  several  years  after  the  date  upon  the  title  page,  and 
abstracts  of  his  papers  sometimes  made  their  appearance  in  the 
Journal  de  Physique  before  they  were  published  in  the  Menioiif 
of  the  Academy.  I  may  therefore  now  and  then  commit  ad 
error  with  respect  to  date  ;  bu't  in  most  cases  this  is  immaterial. 

2.  His  first  paper  in  the  Memoirs  of  the  Academy  is  upoQ 
Gypsum,  It  will  be  found  in  the  volume  for  1768.  He  givei 
an  account  of  the  proi»erties  of  gypsum  at  great  length,  and 
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details  his  experiments  upon  its  composition.  la  these  he  had 
been  aoticipated  by  Margnaf,  who  in  die  Berlin  Memoirs  for 
1750  had  shown  that  gypsum  is  a  compound  of  sulphuric  acid, 
lime,  and  water. 

3.  In  the  Memoirs  of  the  Academy  for  \Ti<3  are  two  very 
ehborate  papers  by  Lavoisier  on  the  Nature  of  IValer,  and  on 
the  Experiments  which  were  supposed  to  prove  that  il  might  be 
tonaerted  iaio  an  Earth.  In  the  irst  he  gives  a  very  full  account 
of  the  experiments  and  opinions  of  preceding  chemists  on  this 
satnect.  He  states  the  experiments  of  Van  Helmont,  Boyle, 
TrJewald,  Miller,  Eller,  Gleditch,  Bonnet,  Kraft,  Alston, 
Wallerius,  Beecher,  Stahl,  and  Margr&af.  There  is  some 
confusion  in  this  historical  detail.  The  eiperimeats  of  Boyle, 
Eller,  and  Margraaf,  lead  directly  to  the  conclusion  that  water 
\ij  long  digestion  in  glass  vessels  may  be  converted  into  earth ; 
while  the  other  experimentera  endeavoured  to  prove  that  it 
might  be  converted  into  ail  the  constituent  parts  of  vegetables. 
In  the  second  part  he  gives  us  the  result  of  his  own  experiments, 
from  which  it  appeun  that  warm  water  has  the  property  of 
decomposing  ghiss ;  and  that  the  earth  obtained  by  Boyle,  Eller, 
and  Margraaf,  was  merely  a  portion  of  (he  silicious  eanh  of  the 
glass  vessels  in  which  the  experiments  hud  been  performed. 
Scheele  came  to  the  same  conclusion,  and  details  his  experi- 
ments in  his  Treatise  on  Fire,  published  in  1777' 

4.  In  the  Memoirs  of  the  Academy  for  1771  we  find  bis 
Calculalioas  and  Observations  on  the  Project  0/'  erecting  a  Steam 
Engine  to  supply  Paris  with  iVater.  This  elaborate  (HisertatioQ 
being  merely  of  a  local  nature,  we  do  not  consider  it  necessniy 
to  give  any  details  respecting  it. 

5.  A  Memoir  on  the  Use  of  Spirit  of  Wine  in  the  /tnalifsis  of 
Mineral  Waters.  Mem.  Par.  \'iT2.  In  tliia  paper  he  details 
his  experiments  on  the  solutKlity  of  different  salts  in  alcohol  of 
diferent  strengths.  He  gives  many  valuable  directions  about 
die  method  of  pioceeding  in  the  analysis  of  water ;  and  relates 
various  experiments  on  the  constituents  of  sea  water,  and  on 
ether  particulars  connected  with  this  branch  of  <:3iemistry. 
Tliougn  this  paper  is  not  equal  in  importance  to  tlie  dissertation 
publmied  soon  after  by  Bagman  on  the  same  subject,  it  pos- 

'  sesMS,  notwithstanding,  comiderable  value.  Hence  it  is  sur- 
priring  that  it  lias  been  so  completely  overlooked  by  succeeding 
writere  on  the  subject.  The  greatest  fitult  in  it  is  the  not  giving 
the  specific  gravity  of  the  alcohol  employed. 

6.  Two  Memoirs  on  the  Destruction  of  the  Dtamond  by  Fire. 
Mem.  Par.  1772-  Published,  I  bdieve,  in  I776.  The  first  af 
theee  memoirs  contains,  according  to  the  plan  adopted  by  La- 
vnsier,  an  hisu^iod  detail  of  the  experiments  made  by  othcn 
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on  the  combuGtibility  of  the  diamond ;  while  in  the  second 
inemotr  he  Biakes  us  acquainted  with  his  own  experiments  on 
the  subject.  H^  shows  that  the  diamond  is  a  combustible  sub- 
fctance ;  and  that  when  it  b  burnt,  a  portion  of  the  same  ^ 
(carbonic  acid)  js  formed,  which  makes  its  appear&nce  after  the 
COtiibusiioD  of  charcoal.  ThiR  paper  is  interesting,  not  only  for'^ 
this  curiouB  discovery,  but  because  it  seems  to  have  led  Lavoisier 
to  those  experiments  which  afterwards  made  him  acquainted  with 
the  constituents  of  carbonic  acid. 

7,  Report  made  to  the  Academy  of  Scmnces  iy  MM.  Fovst' 
fouX)  Qadet,  and  Lavoisier,  of  an  Oiservation  compimiiealediy 
M.  FAhhe  Backelay  respecting  a  Stone  supposed  to  have  /tilut 
from  llie  Clouds  during  a  Storm.    Jour,  de  Phys.  ii.  25 1 .    ITus 

rper  is  curious.  The  (pinion  that  the  stone  fell  item  the  skhs 
treated  wilh  contempt.  Theic  is  an  imperfect  analysis  of  it^ 
from  whicli  it  appears  that  it  contained  sulphur,  iron,  and  eanli. 
Hence  there  is  every  reason  to  bdieve  that  it  was  similar  to  the 
meteoric  stones,  with  whicli  at  present  we  are  so -well  acquainted, 
6,  Observations  romrminicated  to  the  Rovat  Acudemy  tf 
Sciences  on  a  singular  Effect  of  Thunder.  Jour,  de  Phys.  a. 
310.  '     , 

t).  A  Letter  to  the  Author  of  the  Recueil  sur  I' Atlas  Mine* 
ratogique  de  la  France,  Jour,  de  Phys.  it.  S72.  This  Idter 
contains  a  variety  of  mineralpgical  remarks  oc  France,  but  loo 
imperfect  to  deserve  to  be  transcribed. 

10.  Escperimenl  on  the  Freezing  of  Water.  Jouf.  de  Phjs, 
\\.  510.  Tliis  is  a  verification  of  Dr.  Black's  theory  of  lateat 
heat,  which  had  been  already  made  knowa  in  France  by  Des- 
piarets,  and  in  Sweden  by  Wilke. 

Jl.  Observations  on  some  drcumslavces  respeciing  tie  Cry^- 
tallizivg  of  Salts.  Jour,  de  Fbys.  IJ/S,  p.  10.  3liese  relaw 
to  spjne  ]>eculiariiies  respecting  the.  crystallization  cf  sulphate  »f 
soda,  supposed  by  Baume  to  be  owing  10  some  alkalies  lying  at 
the  djstance  of  several  feet.  Lai'oisier  showed  that  the  inference 
was  inaccuraie. 

12.  Analysis  of  the  White  Lead  Ore  of  Foulowen  in  Lower 
Sritajiy,  l^  MM.  Btwrdelin,  MaloutJi,  Macquer,  Cadei, 
i,avoisier,  and  Baiime.  Jour,  dc  Phys.  iii.  346.  They  demon- 
crated  that  the  opinion  entertained  by  Sa^,  that  this  ore  was  a 
muriate  of  lead,  is  iocorrect.  From  the  esperiments  which 
they  made  opon  it  there  can  be  little  doubt  that  the  ore  examined 
was  carbonate  of  lead  ; .  though  there  is  do  description  sufficient 
to  make  us  acquainted  with  the  characters  which  it  possessed. 

IS.  First  Ess^  of  the  great  Bmning  Glass  of  M.  Trudeute 
eslahUslicc!  in  the  Garden  of  the  Infanta  in  October,  177*!  % 
M.  Trudaine,  de  Mojitigny,  Macquer^  Cadet,  Lavoisier,  am 
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Srisson.  Htm.  Par-  1774.  Piiblished,  I  believe,  lo  lt78. 
Xbb  ptip^r  i)  curious,  as  it  details  tlje  effuct  of  a  violent  beat 
tipoB  4  viiriety  of  bodies. 

14.  Memoir  on  the  Caldnalion  pf  Tin  in  clo^e  Vessels,  and  en 
the  Cnuse  of  the  Increase  of  Weight  which  tliat  Metal  expe~ 
rjencgs  during  that  Process.  Mem.  Par.  177^.  Published,  I 
believe,  in  J778.  Tliis  is  a  very  important  paper.  It  consists 
ip  the  repetition  of  «n  experiment  formerly  made  by  Boyle. 
Idvoisier  demonstrated  that  a  portion  of  the  air  eombiacd  with 
the  tin  d^jring  the  calcination,  and  occasioned  the  increase  of  its 
Q'ci^t.  This  important  fact,  combined  with  some  experiments , 
maide  ahogt  the  same  time  by  Jt^yen  on  n)erGiiry,  enabled  him  to 
give  a  neiv  and  saiisl'iictory  explanation  of  the  calcination  of 
metals.  This  paper,  therefore,  may  be  considered  as  consti- 
tuting the  basis  of  the  Lavoisicriatt  tneory. 

15.  Memoir  on  the  Nature  of  the  Pritfciple  ttkich  combines 
with  the  Metals  during  their  Caldnalio/i,  and  which  increases 
their  fVeigkl.  Mem,  Par,  1775.  Published,  I  believe,  in 
1778.  In  this  paper  he  farther  developcs  the  nature  of  caleina- 
tioQ,  and  explains  sotne  of  the  properties  of  oxygen  gas.  Ai 
&r  as  I  recollect  (for  I  have  not  the  voluifie  of  tbe  Academy  at 
band).  Dr.  Priestley's  name  pever  pecurs  in  the  wliole  of  this 
paper,  nor  is .  any  notice  taliea  of  the  strildng  peculiaritiea  of 
oxygen  gas  already  described  by  Priestley.  It  is  somewliaX 
difiiewlt  to  recpocije  this  conduct  of  Ijavoisier  with  candour ;  for 
Df.  Priestley  1^  published  bis  account  long  before  this  paper 
met  the  public  eye;  and  he  informs  us  himself  that  while  he  was 
is  Paris  in  177'^  he  showed  Lavoisier  the  way  of  procuring 
oxygen  gas  from  red  precipitate,  and  exhibited  to  liim  its  most 
remarkable  property  of  su[^orting  combustion  better  than  atmos- 
pheric air.  Now  this  was  tlie  very  process  employed  by  JLavoisier 
to  procHr«  oxygeu  gas. 

.  16.  Import  made  to  the  Academy  of  Sciences  on  Rmige.  Jour. 
ie  Phys.  torn.  vi.  p.  322.  This  is  a  kind  of  historical  account 
of  the  red  paint  used  for  the  face.  It  is  known  to  be  extracted 
from  the  blossom  of  the  cartkamus  tinctorius. 

17-  Memoir  on  the  Existence  of  Air  in  Nitrous  Acid,  aitdon 
tkt  Method  of  Composing  and  Decomposing  thai  Add.  Mem. 
Par.  1776.  Published,  I  believe,  in  17f^0.  In  thb  paper 
Lavoisier  gives  an  account  lA  the  experiments  of  Priestley,  and 
be  shows  experimentally  that  nitric  acid  is  a  compound  of  nitrous 
gas  and  oxygen  gas.  * 

18-  On  tjic  (^mhuslion  of  the  Phosphorus  of  Kiinkel,  and  on 
the  Nature  of  the  A>^  which  resnlls  fiom  that  Combustion. 
Mem.  Par.  )777.  Published,  I  believe,  in  178I.  This  paper 
may  be  considered  as  the  basis  of  Iiavoisler's  theory  respecting 
^le  <C(H)iUtutioD  i>f  acids.    .He  shows  ttutt  phosphoric  acid  is  a 
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compound  of  phosphonis  and  oxygen.  He  describes  the  pro- 
perties of  phosphoric  acid,  and  of  the  salts  which  it  forms  with 
the  different  bases.  Till  this  paper  appeared,  phosphoric  acid 
was  uoknown  to  the  chemical  world. 

19.  Analysis  of  some  Waters  Wousht  from  Italy  Inf  M.  Cas- 
sinijjun.  Mem.  Par.  1777'  Published,  I  believe,  in  l/Sl. 
These  waters  were  found  to  hold  in  solution  a .  coosider&ble 
quantity  of  aium  and  sulphate  of  iron,  and  to  contain  a  great 
excess  of  sulphuric  acid, 

20.  Experiments  on  the  Ash  employed  Iry  the  Saltpetre-makert 
of  Paris,  and  on  its  Use  in  the  Preparation  of  Saltpetre.  Mem. 
Par.  1777.  Published,  I  believe,  ia  l78t.  Lavoider  found  this 
ash  to  yield  the  following  salts  ;— 

Sulphate  of  potash.  , 

Sulphate  of  soda. 

Common  salt. 

A  sqlt  in  needles,  nature  unknown. 

Sulphate  of  lime. 

Besides  a  quantity  of  combustible  and  insoluble  earthy  matter. 

21.  Kxperimejils  on  the  Respiralion  of  Animals,  and  on  the 
Changes  produced  in  the  Air  by  being  drawn  into  the  Lungs, 
Mem.  Par.  1777-  Published,  I  believe,  in  1781.  This  is  one 
of  the  most  celebrated  of  all  Lavobier's  papers.  He  gives  a 
history  of  the  observations  formerly  made  on  respiralion  by 
Hales,  Cigna,  and  Priestley  ;  bnt  takes  no  notice  of  the  disco- 
very of  the  evolution  of  carbonic  acid  gas  by  breathing  made  by 
Dr.  Black.  In  this  paper  he  shows  that  oxygen  dbappears,  that 
carbonic  acid  and  a  quantity  of  water  appears  ;  and  he  endea- 
vours to  assign  the  proportions  of  these  ciuanges ;  but  he  after- 
wards altered  his  opinion  respecting  them. 

22.  Memoir  on  ike  Co7nhislion  of  Candles  in  Atmospheric  Air 
and  in  Oxysen  Gas.  Mem.  Par.  1777.  Published,  I  believe, 
in  1781.  He  shows  that  a  portion  of  the  oxygen  is  converted 
into  carbonic  acid  gas,  and  that  the  candle  goes  out  long  before 
the  whole  of  the  oxygen  of  the  air  is  abstracted. 

23.  Memoir  on  the  Solution  of  Mercury  in  Sulphuric  Acid, 
and  the  Decomposition  of  that  Acid  into  Svlpkurous  Acid  Gas 
and  Oxygen  Gas.  Mem.  Par.  1777-  Published,  I  believe,  in 
1781.  'J  his  was  the  first  attempt  to  ascertain  the  composition 
of  sulphuric  acid,  and  to  point  out  the  real  difference  between  it 
and  sulphurous  acid. 

24.  Experivients  on  the  Crystallization  of  a  Fluid  Alkali  by 
Biectricity.     Jour,  de  Phys,  torn.  x.  p.  104, 

25.  Experiments  on  the  Combination  of  Alum  with  Charry 
Matters,  and  on  the  Changes  produced  in  the  Air  in  which  Pyro- 
fliorm  is  burnt.    Mem.  Par.  1777.     Publishedj-I  believe,  in 
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17SI*  He  shows  tbe  fbrnMitioa  of  carbonic  add  gas,  and  the 
dimioutioQ  of  the  oxygen  of  tbe  air. 

2S.  MetHoWottike  Fitriolixaiian  of  Martial  Pyrites.  Mem. 
Par.  1777.  Published,  I  believe,  in  17«1.  He  shows  that 
during  the  process  the  oxygen  of  the  air  is  absorbed. 

27.  On  the  Comlinalion  of  the  Matter  of  Fire  mtk  evaporahle 
^lads,  and  on  the  Formation  of  the  elastic  aerijona  Fluids. 
Mem.  Par.  1777-  In  this  paper  he  lays  down  the  doctrine  that 
beat  combines  with  bodies,  and  changes  them  into  elastic  fluids ; 
1  doctrine  obviously  founded  on  Dr.  Black's  theory  of  latent 
beat,  though  Dr.  BUck's  name  never  occurs  in  the  paper. 

28.  ExperimentstnadebyOTderof  the  Academy  on  the  Ctdd^ 
the  Year  177^  >  ^  MM.  Sezoul,  Lavoisier^  and  FandermonM. 
Mem.  Par.  1777. 

29.  Memoir  on  Comhuslion  in  general,  Mem.  Far.  1777-  la 
this  essay,  published  in  17^1)  he  gives  us  tbe  first  distinct 
account  of  his  theory  of  combusiion,  and  combats  the  Stahliao 
doctrine  of  phlogiston. 

'  30,  Analysis  of  the  IVater  of  the  Dead  Sea ;  h/  MM.  Mac- 
mer,  Lavmsier,  and  Sage.  Mem.  Par.  1778.  Published,  1 
believe,  in  1762.  The  result  of  this  analysis  will  be  found  in 
the  first  number  of  the  Annals  of  Philosophy, 

31.  Experiments  on  a  White  Steatite,  converted  hy  Fire  into 
an  excellent  Bisctdt  of  Porcelain ;  ly  MM.  Guettard  and  La- 
msier.    Mem.  Par.  1778. 

S2.  Description  of  two  Coal-Mines  situated  at  the  Foot  of  the 
Mountains  of  ybyes,  the  one  in  Franche  Comti,  the  otHer  in 
Alsace,  with  some  Flxperiments  on  the  Coal  which  they  yields 
by  MM,  Guettard  and  Lavoisier.    Mem.  Par.  I778. 

33.  General  Considerations  on  the  Nature  of  Acids,  and  «n  the 
Principles  of  which  they  are  composed.  Mem.  Par,  177^-  In 
this  paper  he  lays  down  his  doctrine,  that  all  acids  contain 
oxygen,  and  t^t  oxygen  is  tbe  acidifying  nrinciple.  ^ 

34.  Report  made  to  the  Academy  on  tne  Cold  which  may  lie 
extracted  from  the  Ashes  of  yegetahles;  hy  MM.  Macqtier, 
Cadet,  Lavoiiier,  Baumf,  Bouquet,  and  Cornette.  Mem.  Par. 
1778.  This  report  wa^  read  to  the  Academy  on  tbe  2tst  of 
August,  \T}9.  It  refuted  the  opinion  advanced  by  Sage,  and 
some  other  chemists,  that  tbe  ashes  of  vegetables  yielded  a  con- 
siderable (juantity  of  gold. 

35.  Memoir  on  some  Fhtids  which  may  he  obtained  in  tht 
miform  State  at  a  Terhperature  little  superior  to  the  mean  Tem- 
Peratwe  of  the  Earth,-  Mem,  Par.  I78O.  Published  in  1 784, 
I^Kse  fiuids  toe.  ether,  alcohol,  and  water.  The  experiments  an 
not  satisfactory. 

M.  Second  Memoir  on  the  different  Combinations  of  Pics' 
pbmc  Add.    Mem,  Par,  178O.    Published  in  1784. 
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37.  Memmr  on  a  particular  Proceitfor  amverlmg  Phosp/iavs 
mlo  Pliospkoric  Acid  v/ithotU  Cotnbustimt.  Meni.  Par.  I/BO. 
Published  m  I'JSA.  lliLi  is  the  method^  by  the  actioa  of  nitric 
acid,  Bt  prescDt  so  well  known. 

38.  Memoir  on  Heat;  by  MM.Lavoiner  end  de  la  Place. 
Men.  I^r.  I7&O.  This  ia  the  well  known  memoir  iii  wbich  die 
quantity  of  beat  evolved  by  diflerent  bodies  when  buroi,  &c  wu 
measured  by  means  of  the  calorimeter. 

39.  Report  made  to  the  Royal  Academy  of  Setenees  oh  the 
Prisons,  the  17th  March,  1 780;  Inf  MM.  du  Hamei,  de 
Montigntf,  le  Boy,  Tenors,  Tillet,  ana  Ln/oisier.  Mem.  Pw. 
178O. 

40.  Experhnenls  on  the  Composition  of  Water.  Mem.  Pw. 
I78)<  Published  in  17S4.  This  paper  contains  the  result  of 
La?oisier'i  experiments  on  tlie  composition  of  water.  It  is 
pu-ticulBily  vaiueble,  on  accouBt  of  the  hictorical  details  wliicb 
it  contains.  Among  other  lacts,  be  mentions,  tbat  before  he 
fcegan  his  own  experiments  he  had  been  informed  by  Sit  Charles 
Bbgcteo  thai  the  experiment  bed  been  already  performed' by  Mr. 
Cavenditb,  who  had  ascertained  tliat  water  is  &  conpound  ai 
•xygeo  and  hydrogen  gas. 

41.  Experiments  on  ike  Decomposition  <^  Ifater,  showing  that 
this  Liquid  is  not  a  simple  Suiistance,  ana  pointing  oat  a  Method 
•f  obtaining  Hydrogen  Get  in  abundance ;  by  MM.  Mettsnier 
and  Lavoisier.  Mem.  Par.  1731.  Published  in  17S4 ;  and 
read  to  the  Academy  on  the  21st  of  April,  1784.  Tbe  method 
Bsed  w»  to  f)&»  water  through  red-hot  iron.  The  iron  was 
oxidated,  and  abundance  of  hydrogen  ^s  was  evolved. 

42.  Experiments  on  the  Electricity  absorbed  by  Bodies  during 
titir  Conversion  into  Vapour ;  by  MM.  Lavoisier  and  la  Place, 
Mem.  Par.  1781.    Published  in  1784. 

48.  Experiments  on  the  Heat  produced  dufing  the  bttming  ef 
different  Combustibles.     Mem.  Par.  1781.    PuUishedtn  1784. 

44.  Remarks  on  Scheei^s  Book  ou  Fire  and  Air.  Mem.  Par. 
17s  1.  PuUished  in  17S4.  These  remarks  are  chiefly  oonfioed 
to  the  phenomena  of  calcination  and  combustion, 

45.  Observations  on  the  Method  of  IllimmatiKg  Theatres. 
Mem.  Par.  I78I.     Published  in  17S4. 

46.  Escperimenta  on  the  Composition  of  the  Add  called  Fisced 
Air,  or  Calcareous  Add,  and  which  I  for  the  future  shall  call 
Carbonic  Add.  Mem.  Par.  lySi.  Published  in  1764.  Thia 
is  another  of  the  most  iBi{>ortaot  of  Lan)isier's  eiq>eTimental 
fMaye.  He  determines  the  composition  of  carbonic  acid  with 
nuch  industry ;  and  the  proportions  which  he  assigns,  28  carbcHi 
and  72  oxygen^  are  probably  as  near  the  truth  aa  any  other 
veauHs  hitherto  offered  to  the  public.  In  this  paper  he  diatio- 
^uishes  vital  air  by  the  term  oxygen,  ,wUcb  it  at  pcesent  bears. 
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Tliis  esMiy,  t<^dier  with  one  of  CaveDdish  on  the  same  subjet^j 
was, the  principal  weapon  employed  to  overturn  the  notioa  trif 
j^logKtm  advanced  by  Mr.  Kir  wan. 

47.  Description  of  a  Method  to  increase  the  Effect  of  Heat 
producedin/  Chemical  Operations.  Mem.  Par.  17S2.  Published 
m  1785.  This  was  by  mea»s  of  a  steam  of  oxygen  gas,  a 
method  now  too  well  known  to  require  any  des^iption  here. 
Lavoisier  describes  the  apparatus  which  he  employed  for  the 
purpose. 

48.  Experiments  on  the  Effect  produced- by  a  very  high  Tera- 
peraturt  on  tk£  Precioia  Stmes.  This  consists  in  a  detail  of  the 
experimenta  mnde  by  means  of  the  apparatus  described  in  the 
preceding  p^ier. 

49.  (Si  the  Ujrion  of  Nitrous  Gas  with  Common  Air.  This  ii 
a  eudiometrical  paper,  In  which  Lavoisier  ei>deavouFS  to  cialrii- 
iate  from  the  mixture  of  nitrous  gas  and  common  airj  and  the 
■Bminution  of  bulk,  the  quantity  of  oxygen  gas  contained  ia 
common  air.  It  is  needless  to  observe  that  it  is  far  isCerior  to 
Mr.  Cavendish's  p^per  on  the  same  subject. 

hO.  General  Ohiervatiotu  on  llie  Solution  of  the  Metals  is 
Adds.  Mem.  Par.  17S2.  Published  in  1785.  This  is  aoother 
ot  the  important  dissertations  by  which  Lavoisier  established  bk 
tlieoTy.  He  nakes  use  of  the  decomposition  of  water  with  great 
address  and  ingeeviiy.  ladeed,  I  consider  this  as  the  most  pn>- 
ibaod  of  all  Lavoisier's  essays.  He  commits  occasional  mistakes, 
JMt  his  reasoning  on  the  whole  is  accurate. 

51.  Experiments  on  the  Precipiiation  of  one  Metalhy  another. 
Hem.  Par.  l^S2.  PuUished  in  1765.  This  is  al>o  a  veif 
eurious  paper.  He  gives  the  true  thaory  of  these  procipilationa, 
and  endeavoui^  from  them  to  determine  the  prt^rtiiHi  of  oxygen 
which  unites  with  the  different  metals.  Though  all  his  results 
are  wrong,  his  taUe  is  still  curious,  as  it  exhibits  the  first  attempt 
to  determine  this  very  important  point. 

52.  On  the  Affinity  of  Oxygen  for  the  different  Bodies  with 
ivkick  it  can  unite.  Mesi.  Par.  17^2.  Published  in  17^5, 
This  may  he  considered  us  a  kind  of  treatise  on  affinity.  Consi- 
^rable  ingenuity  is  displayed  in  determining  the  affinity  of 
diflerent  bodies  for  oxygen ;  aod  though  the  table  given  is  not 
accurate,  it  ctHtstituted  a  v^uaUc  groundwork  fu*  succeeding 
expenmentere. 

63.  Oil  tlie  Cnnihination  of  Oxygen  with  Iron.  Mem.  Par. 
17S2.  Published  in  1  ^85.  These  elaborate  experiments  cannot 
be  considered  as  Tcry  successful. 

54.  On  the  Nature  of  the  elastic  Fluids  disengaged  dttrinethe 
.^emaeHt&tian  of  Ardpial  Siibuanees.  Mem.  Per.  ^782.  Pub- 
lished in  17S5.  The  ciiief  gas  obtained  during  his  experimenta 
was  carbonic  scid  gas. 

55,  A^  ^iersatious    on    the  Fa^ease  of  JVeight  which 
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Sulphur  and  Phosphorus  undergo  when  burnt.   Mem.  Par.  17SS- 
PuMished  in  1786. 

56.  Remarks  on  Phlogiston.  An  Exposition  t^the  Theory  of 
Combustion  and  Calcination  made  known  in  1777-  Mem,  Far. 
I78S.  Published  in  I786.  This  is  a  full  exposititm  of  his  own 
theory,  and  a  refutation  of  the  Stahlian  theory.  By  this  time 
Laroisier  had  been  joined  by  Berthotlet  and  Fourcroy,  and  had 
fermcd  the  design  of  propRgating  his  opinions. 

57.  Experiments  on  the  Effect  of  a  fire  supported  by  Oxygen 
Gas  on  the  Weight  and  Fusion  of  Mineral  Bodies.  This  is  a 
eoDttBuation  of  a  subject  already  begun  in  a  preceding  paper. 

58.  Memoir  on  the  Mamifacture  of  Saltpetre.  Ann.  de  Chim. 
XT,  225.  It  is  generally  believed  that  Lavoisier  was  mistaken  io 
bis  opinion  respecting  tne  great  quantity  of  saltpetre  volatilized 
during  the  boiling  of  the  ley. 

59.  Result  of  some  Experimenti  on  Aerimlture,  and  Itejleo* 
turns  on  their  Connection  with  Politicaf  Economy.  Ann.  de 
Chnn.  xv.  297- 

These  are  all  the  papers  of  IjaToisier  with  which  I  am  ac- 
qunnted.  It  is  probable,  considering  the  dreadful  period  during 
wliicb  he  terminated  his  career,  that  he  may  akve  published 
others  with  which  I  am  unacquainted.  His  Essay  on  the  Chemi- 
cal Nomenclature,  and  his  Elements  of  Chemistry,  are  too  well 
Known  to  require  being  particularized.  I  do  not  notice  the 
posthumous  volume  of  his  essays  pubUshed  about  six  years  a^ 
in  Paris  by  his  widow,  because  1  have  never  had  an  importunity 
of  seeing  the  book.  Ii  is  chiefly  historical,  and  will  be  more 
CHfions  by  determining  the  objects  which  Lavoisier  aimed  at, 
thu)  the  dates  of  his  speculations,  which  are  sufBciently  deter- 
nuBcd  from  hJB  original  publications. 
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Experiments  m  the  absolute  Magnetic  Declination,  and  on  the 
Amount  of  the  Horary  Variations  of  Needles  in  the  same 
Place  and  Time,  according  as  the  Magnetic  Fluid  is  differenlkf 
distributed  in  their  Interior.   By  Dr.  Schiibler;  of  Stultgardt.* 

Thk  following  experiments  were  made  with  simple  needles^ 
three  or  four  feet  in  lengthy  suspended  by  a  fine  silk  thread,  in 

•  Tranhled  fnnn  tht  Jooroal  de  Phyiiqne  far  Seplembrr,  1S13,  td).  )ixv. 
f.  113.  I  have  been  laduced  to  Iranslate  tliia  paper  by  the  singalajit;  of  the 
tmqIIi  Kbicb  it  exhibit!.  Though  far  from  convinceil  at  Ibeir  Bccurac},  I 
think  thty  are  cntiiled  to  a  careful  TrpeiKion,  in  order  to  aKCTlaia  wlwlber 
the  itaie  at  the  needle  iuelf  bu  any  effect  npoa  the  dailj  Tariatiaa. 
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an  apparatus  which  screened  them  from  the  action  of  the  tax. 
The  magnet  whicli  commuDicated  to  them  the  magnetic  virtue 
was  in  tlie  shape  of  a  hoiscshoe,  and  usually  weighed  about 
four  pounds. 

Erper.  L 
I  took  a  new  needle,  on  wlilch  no  magnetic  ejcperiments  had 
beeo  made,  and  converted  it  into  a  magnet  in  the  ordinary  way, 
by  the  double  and  single  touch.  It  exhihited  the  small  horary 
variations  of  the  ordinary  needle.  I  took  a  second  needle, 
perfectly  similar  to  the  first ;  but  instead  of  communicating  to  it 
magnetism  in  the  usual  way,  I  placed  the  south  pole  of  the 
magnet  on  the  middle  of  ilie  needle,  and  drew  it  ten  times  to 
one  of  the  ends  of  the  needle  witliout  returning  back  again.  1 
then  drew  it  in  t1)e  same  way  ten  times  towards  the  other  end ; 
and  then  by  means  of  a  smnll  sensible  needle  deteimined  the 
poles  of  this  long  needle,  to  which  magnetism  had  been  cotumu- 
nicated  in  the  peculiar  way  just  described.  lis  two  ends  were 
north  poles ;  the  middle  was  n  south  pole  (as  might  have  been 
foreseen  from  the  manner  of  communicating  the  magnetic 
virtue).  A  more  attentive  examination  presented  the  following 
disposition  of  its  magnetism : — 


This  needle  underwent  a  daily  variation  of  40  or  50  minotes, 
and  even  of  60  minutes,  when  the  sky  was  serene ;  white  an 
wdinary  needle  varied  only  10  or  12  minutes  per  day.  In 
February  it  moves  towards  the  east  at  nine  ia  (he  morning,  and 
in  the  beginning  of  April  at  half  past  seven  in  the  morning.  It 
moves  towards  the  west  between  two  and  three  in  the  afternotxi, 
and  with  such  rapidity  as  to  alter  8  or  10  minutes  in  an  hour. 
From  three  (o  nine  it  inclines  again  towards  the  east,  and  then 
returns  again  towards  the  west.  Hitherto  I  have  observed  these 
variations  to  be  greatest  when  the  sky  is  serene,  and  smallest 
when  cloudy  or  rainy.  I  have  repeated  the  experiment  with 
various  needles  treated  in  the  same  way,  and  have  always 
obtained  the  same  declination. 

Exper.  II. 
1  took  another  needle  simitar  to  the  former.  I  placed  the 
south  pole  of  the  magnet  upon  its  middle,  and  drew  it  tea  times 
to  the  extremity  of  the  needle  inclined  towards  the  north,  white 
-the  other  half  of  the  needle  remained  untouched.  This,  of 
course,  was  the  same  kind  of  operation  as  the  preceding.  The 
fieedle,  at  before,  exhibited  great  daily  oscillations.    An  attentive 
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-  czuntiiation  showed  me  ihat  this  needle  possessed  two  north 
pedes,  and  that  of  the  two  which  exhibited  the  moet  energy 
turned  towards  the  north.  In  this  respect  the  nefdle  coincided 
mthtbat  of  the  preceding  experiment. 

Exper.  m. 

I  took  the  needle  of  Experiment  II.  and  placed  on  its  middle 
the  north  pole  of  the  magnet,  and  drew  it  ten  times  in  the 
direction  of  the  pole  turned  towards  the  south.  The  half  turned 
towards  the  north  remained  untouched.  The  result  was,  that 
the  pole  previously  turned  towards  the  south  became  a  south 
pole ;  the  other  pole  became  a  north  pole.  The  needle  thus 
treated  exhibited  the  common  diurnal  variation.  It  appeared, 
however,  to  be  somewhat  less  regular  than  usual. 

Exper.  IV. 

I  took  a  needle  of  new  iron,  and  commtinicaled  fo  it  the 
magnetic  virtue  in  the  ordinary  way,  by  the  double  touch.  It 
had  a  north  and  south  pole,  and  u  the  midst  a  point  of  in- 
diflerence.  It  exhibited  the  usual  diurnal  variatious  of  the 
common  needle.  In  communicating  the  magnetism  fay  the 
double  touch,  the  north  pole  of  the  mRgnel  was  placed  towards 
the  pole  of  the  same  name  of  the  needle,  the  south  pole  of  the 
magnet  towards  the  south  pole  of  the  needle,  and  the  magnet 
was  drawn  tea  times  along  the  needle. 


..fl-, 


Upon  a  needle  magnetized  thus  in  the  ordinary  way,  I  placed 
magnet  in  a  position 
the  following  figure  :- 


«  magnet  in  a  position  precisely  the  reverse,  as  is  clearly  seen  in 
K  figure  :— 


.  I  drew  it  along  ten  times  tomtrds  the  north  pole  of  the  needfe, 
tnd  as  often  returniog  to  the  middle,  so  that  the  south  bidf  <tf 
the  needle  was  not  touched  at  all.     The  half  of  die  nw^ 
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which  bad  been  touched  acquired  at  its  extremity  a  fouth  po]e, 
iitttead  of  the  oorth  pc^e  which  it  formei'ly  had.  Ilie  needle 
turned  rouod^  and  the  touched  end  pointed  towards  the  south. 

+  m 


This  needle  presented  a  remarkahlc  phenomenoa.  All  the 
other  Deedles  that  had  been  magnetized  placed  themselves  in  tliC 
magnetic  meridian  {which  points  1S°  or  20°  towards  the  west); 
but  tills  needle  turned  its  \KAti  precisely  to  the  north  and  south, 
its  direction  coinciding  exactly  with  the  meridian  line  of  Stutt- 
girdt.  (Its  true  position  and  its  exact  deviation  from  the  meri- 
diao  line  require,  in  order  to  be  determined  with  precision,  a 
more  numerous  set  of  eKperiments  than  1  possess.)  The  oscil- 
laUons  of  this  needle  were  also  extraordinary  ;  they  extended 
from  2°  —  45'  to  3" ;  but  they^  proceeded,  like  the  others,  ia 
the  evening  and  morning  to  their  masimum  towards  the  east, 
and  tbout  two  o'clock  to  their  maximum  towards  the  west 

I  afterwards  communicated  to  this  needle  magnetism  in  the 
ordinary  way  by  the  double  touch,  and  observed  it  in  the  same 
circumstances.  It  then  assumed  the  direction  of  the  magnetic 
meridian ;  the  extraordinary  oscillations  disappeared,  and  the 
Bmall  oseiHations  of  the  common  needle  again  made  their 
appearance. 

Exper.  V. 
To  obtain  the  result  of  the  fourth  experiment  in  a  more 
single  manaer,  I  took  another  iron  needle,  placed  on  its  middle 
die  north  pole  of  the  magnet,  and  touched  it,  as  in  the  first 
experiment,  drawing  it  ten  times  towards  one  pole,  and  ten 
times  towards  the  other,  without  returning.  Both  the  poles  (as 
I  expected)  were  south  ptdes,  and  in  the  middle  of  the  needle 
there  was  a  north  pole.  This  needle  took  the  position  of  the 
ma^ede  meridian,  and  not  the  true  meridian,  as  was  the  case 
with  the  needle  with  two  south  poles  in  tlie  fourth  experiment. 
Its  daily  oscillatiwn  amounted  to  50  or  60  minutes,  being  similar 
in  this  respect  to  the  tieedle  with  two  north  poles  of  the  first 
experiment,  with  this  diSereix^,  that  at  ten  in  the  morning  it 
began  to  oscillate  towards  the  west,  while  the  needle  which  bad 
two  north  poles  oscillated  at  that  time  towards  the  east,  hut  its 
maximum  west  was  at  two  o'clock. 

Two  other  needles,  magnetized  in  the  same  way,  exhibited 
exactly  the  same  phenomena. 

Exper.  VI. 

i  took  another  new  needle,  and  communicated  to  it  the  magnetic 

virtue  exactly  iu  the  manner  described  In  the  fourth  experiment. 
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This  needle  took  the  directJoa  of  the  trae  meiidian,  and  aot  of 
the  magnetic  meridian.  Its  oscillation  from  six  in  the  morning 
till  two  o'clock  (eveo  in  cloudy  weather)  usually  amounted  to 
three  degrees.  I  observed  its  direction  for  three  weeks.  I  bare 
not  yet  succeeded  in  finding  an  explanation  of  a  result  so  extra> 
ordinary  as  that  of  tlieipunh  and  sixth  experiments. 


Article  III. 

Descriptwa  of  a  Compass  for  acairate  Observations  on  the  Mag—, 
neiic  Variation.    By  Col.  Mark  Beaufoy. 

(With  a  Plate.) 

The  principal  part  of  this  instrument,  viz.  its  needle,  with 
the  box  and  divided  arch,  to  measure  the  angle  of  variation,  is 
very  similar  to  the  instrument  in  the  possession  of  the  Royal 
Society ;  but  it  is  greatly  inproved  by  the  addition  of  a  small 
transit  telescope,  which  very  readily  and  accurately  determines 
the  true  meridian,  or  the  zero  from  which  the  degree  of  the 
variation  is  to  be  measured.  This  addition  renders  it  particularly 
well  adapted  for  travellers  who  wish  to  make  accurate  observa- 
tions in  different  parts  of  the  globe,  as  it  contains  every  thing 
necessary  for  the  observation  within  itself;  and  as  eveiy  part 
admits  of  adjustment,  by  reveising,  it  may  be  depended  upOD 
fca  accuracy. 

Plate  IX.  fig.  1,  contains  a  representation  of  the  whole  instru- 
ment in  perspective,  explaining  all  its  parts  at  once.  The  box  cob- 
taining  the  needle  is  not  fixed,  as  in  many  compasses,  but  turns 
horizontally  on  a  centre,  and  has  an  index  fastened  to  it,  point- 
ing to  a  divided  arch,  on  the  brass  frame  on  which  it  turns;  and 
the  method  of  observing  is  to  move  the  box  till  a  line  drawn  on 
it  points  exactly  to  the  end  of  the  needle,  whidi  being  done  the 
angle  of  variation  is  shown  by  the  divisions  on  the  arch.  F  F  is 
a  mahogany  board,  which  is  the  support  of  the  whole  instru- 
ment ;  it  stands  on  the  points  of  three  screws,  G,  H,  I,  by  which 
it  can  be  levelled.  Above  this  is  a  flat  plate  ofbrassjEE,  attached 
to  the  board  by  a  centre  pin,  and  resting  upon  three  studs,  pro- 
jecting from  the  board,  to  ensure  its  having  a  perfect  braiing, 
whilst  it  admits  of  a.  small  horizontal  motion  round  the  centre  by 
.  means  of  the  screw  W  X,  'JTie  plate  EE  has  the  divided  arch,  m, 
fixed  upon  one  end  of  it;  and  a  verni^,  D,  traverses  against 
the  divisions;  it  is  divided  upon  a  projecting  part  of  a  brass  plate, 
CC,  which  moves  on  the  common  centre  pin  of  the  |date  E, 
and  also  the  needle  A  A  B.  The  plate  C  C  has  two  segments 
t)i  brass  at  each  end  of  the  needle,  and  these  have  the  cenwe 
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lines  drawn  upon  theni)  which  are  brought  to  the  points  of  the 
needle  wbcD  the  obsMvation  is  made.  A  light  brass  box,  d  d, 
with  a  glass  cover,  is  fitted  orer  the  plate  C  C,  to  preserve  the 
needle  from  disturbance  firom  the  wind  ;  it  also  supports  a  ^mall 
double  microscope,  M,  intended  to  assist  in  examining  when  the 
index  line  points  exactly  to  the  end  of  the  needle ;  die  stem  of 
the  microscope  b  fitted  in  a  dovetail  groove,  and  can  be  removed 
to  the  opposite  end  of  the  box  at  pleasure: 

The  centre  pin  of  the  plates  E  and  C  terminates  in  an  ex- 
tremely fine  point,  on  which  the  needle  is  suspended,  having  an 
jBgate  cap,  -B,  to  diminish  the  friction  as  much  a*  passible.  The 
needle  is  of  a  cylindrical  figure,  about  the  five-hundredth  of  an 
inch  in  diameter,  and  ten  inches  long,  and  weighs  6SJ-  grains, 
and  is  terminated  by  two  conical  points ;  the  circular  enlarge 
nent  of  the  cetatrA  has  a  bole  through  it,  for  the  reception  of  the 
brass  socket,  B,  which  has  the  agate  cap  fixed  in  it ;  the  needle 
is,  of  course,  provided  with  the  usual  apparatus  for  lifting  it  off 
the  point  when  not  in  use,  to  avoid  weanng  the  point  of  suspen- 
sion, a,  a,  are  two  arms,  screwed  down  upon  the  plnte,  carrying 
the  vernier,  D ;  they  support  a  brass  frame,  b,  which  has  the 
nsual  clamp  screw,  L,  and  tangent  screw,  R,  the  former  to  fasten 
it  to  the  arch,  m,  and  the  latter  to  give  a  slow  motion,  and  adjust 
the  box  for  the  observation. 

The  transit  telescope,  O  P,  is  supported  over  the  instrument 
by  two  pillars,  N,  N,  fixed  on  the  brass  plate,  E  E,  and  having 
small  frames  or  boxes,  f,  at  the  top,  for  the  reception  of  the 
Y's,  in  which  the  pivots  of  the  axis,  Q,  of  the  telescope  are 
supported;  this  axis  is  conical,  and  is  fixed  exactly  at  right 
angles  to  the  tube,  O  P,  in  the  same  manner  as  other  transit 
instruments. 

"On  the  extiemity  of  one  of  the  pivots  of  the  axis,  a  small 
divided  circle,  R,  is  fixed,  and  has  an  arm  at  the  opposite  side 
turning  about  on  the  centre,  and  providsd  with  verniers  to  read 
the  divisions  on  the  circle ;  to  this  arm  a  small  level,  S,  is 
attached ;  the  whole  forming  a  flying  index  to  set  the  telescope  at 
any  required  altitude,  by  setting  the  index  at  the  proper  divi- 
sion, and  then  moving  the  telescope  till  the  bubble  of  the  level, 
S,  shows  the  index  to  be  horizontal ;  the  eye-piece,  h,  of  the 
telescope  has  a  small  dovetail  in  it  to  admit  a  darii  glass  for  obser- 
vation of  the  suD ;  g,  are  the  screws  for  adjusting  the  wires  in 
the  eye-piece  as  usual ;  the  separate  figure,  T  V,  is  a  level  to 
adjust  the  instrument. 

MoTmer  of  adjutting  the  instrument  previous  to  ohsei-valion. — 

First  place  the  feet,  k,  /,  of  the  level,  upon  the  brass  pkte,  E  E^ 

in  different  directions,  and  bring  it  level  by  the  screws,  H,  I,  K; 

then  apply  the  level  upon  the  two  pivots  of  the  transit,  the  covers 
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of  the  beoEM,  f,  opening  with  hinges  for  this  porpose,  kbA  fbe 
bottom  of  the  feet,  k,  I,  have  Botches  to  rest  upon  tlu  innrt*  ; 
tf  the  axis  does  not  prove  level,  one  of  the  Y's  must  be  elevated 
or  depressed,  by  a  serew  in  the  fBrthn*  pillar,  N,  until  the  leMl 
staads  horizontally,  and,  rev«siag  it  end  for  end,  proves  erery 
thing  to  be  corretit. 

Now  set  the  vernier,  I>,  at  zero,  and  pttt  an  additional  object 
glass,  over  the  glass,  P,  of  the  telescope  7  and  m  this  state  the 
marks  nbar  A  Aj  against  wbich  the  needle  reads,  can  be  seen 
through  it  when  directed  to  them  ;  this  proves  the  zero  of  the 
divisioh  to  be  exactly  to  the  plane  c^  the  le^escopb  motion }  a 
antfiU  screw  near  Q  will  rectify  it,  if  Decenary,  by  moving  the 
Y  a  tmHll  quantity  in  the  boK,y;  the  transit  may  be  reversed  ki 
in  Y's  to  rectify  every  thi^. 

The  telescope  is  now  to  be  adjusted  to  the  tneridlati  by  -tfK 
transit  of  the  stars  in  the  usual  inanoer,  the  screws,  W,  X,  bekig 
«sed  to  turn  (he  wbc^  iostmisent  round  when  requl^ }  bat 
after  these  obsnvations  have  been  once  an4e  in  a  satiaiiictory 
manner,  distant  raertii  should  be  set  i»,  both  north  aad  soMfa, 
■  and  tfaese  will  give  the  means  of  edjustmg  it  at  once,  etid  ia  Ae 
d^  time. 

When  the  instniment  is  properly  pta^d,  the  taUng'ctf  ^e 
observation  is  extremely  simple.  Tbe  fteedle  being  suffered  to 
settle,  the  box  is  turned  aboot  on  its  MDtre  till  th«  xtiMk  comes 
very  near  the  point  of  the  needle ;  the  clamp  screfr,  L,  is  then 
liksteoed,  and  the  screw,  b,  is  employed  to  make  the  mincidence 
eiact,  ill  whi^  the  microscope,  M,  greatly  assies  the  eyv.  The 
vernier,  J^  now  shows  the  aAg^e  of  variotioi^  It  is  [M^Mt, 
after  the  needk  has  been  once  observed,  to  Mtnxt  it  wwi  a 
piece  of  iron,  and  cause  it  to  make  a  slight  vibratioa.  ^^ta  it 
settles  again,  it  will  not  in  idl  eases  cemie  to  tfae  sirme  point, 
becmse  of  the  friction  of  ^  the  suspendhig  point ;  it  is  thereftwe 
advisaUe  to  make  this  trial  three  or  &or  times,  aod  tailoe  the 
mean  of  the  whole. 

The  instrument  is  placed  <»i  a  pillar,  in  the  c^n  »r,  free 
from  any  irmi,  and  is  adjusted  before  every  observation ;  (be 
vernier  is  divided  to  half  minutes,  and  if  the  tueridiao  be  not 
at  a  considerable  distance,  an  advantage  will  be  gamed  k^  dimi- 
nishing the  aperture  of  the  object-glass  by  a  pasteboard  c^.  I 
have  found  the  needles  sho^  not  exceed  the  weight  iwentioned, 
65^  grains. 

It  may  be  worth  while  to  remaric,  that  this  instKument  will 
serve  as  a  portable  transit  instrument  fbr  Baval  officers  to  etamina 
the  rate  of  their  chronometers  while  on  shore. 
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Article  IV. 

On  an  ettsy  Method  oF  procuring  a  very  intense  Meat.    %  A. 
Marcet,  M.D.  F.U.S.  Physiciaa  to  Guy's  Hospital. 

(To  Dr.  Thomson.) 
DEA.R  SIR,  Russel-iqiuiTe,  Jalj  8,  1813. 

Amongst  the  various  improTemetiis  which  hare  assisted  the 
progress  of  natural  science  witfain  the  last  twenty  years,  that  of 
CMoyUtf  oa  «xperinentBl  researches  upon  very  small  (wantittes  of 
matter,  ought,  perhaps,  to  occupy  the  first  place.  The  advan- 
i^n  wUcli  okea  fcsuk  fima  a  nioute  acuk  of  mwrattons  are  loo 
xjfaiiouB  to  require  any  conment ;  and  indeed  the  pfailosophical 
reeoiris  of  thn  cauotry  teve,  of  late  yean,  aObnied  iDnuaaenUe 
instanot*  of  the  utility  of  this  laoda  of  inwstigation. 

Ymi  may,  peili^,  think  it  «ortli  vhik  to  poist  tot  to  the 
mden  <of  your  valuable  J<Miraal  m  easy  and  convenient  method, 
mkick  Dceurned  to  me  about  a  ^r  ago,  for  produdog,  ofoa  r 
sdhUI  scale,  a  4»gK*  of  beat  vvfaich  hoi,  1  believe,  never  been 
exceeds^  in  intennty,  itoleas  jt  be  by  the  magninceot  valtaoc 
batterylMdy -exhibited  by  Mr.  Children.  Tbe  prooeas  in  queadoa 
simply  consists  in  ui^^ng  the  Same  of  a  lamp  of  spirit  of  wine 
by  a  current  of  oxygen  gas.  The  apparatus  most  convenient  for 
this  purpose  is  a  tin  vessel,  or  gas  bolder,  such  as  represented 
in  Vintt  IX.  fig.  2,  fiota  wbieh  a  small  jet  of  oi^gen  gas  is 
ftieei  ofrt,  with  some  degree  of  vioienc*,  by  the  iniroduetiotL 
ef  water,  through  a  funnel  of  one  or  two  feet  in  length.  If  a 
dEamotKl  be  e)cf>osed  to  the  flame  of  a  la»p,  thus  acted  upon  by 
^  jet  of  gas,  it  burns,  and  disappears  in  a  few  mmutel. 
flation  wire  of  moderate  thickness  is  instantly  mehcd,  and 
^c^les  si  ^is  metal,  weighing  as  much  as  4  or  5  grains,  cab 
thus  be  obtained  in  quick  succession.*  During  this  process  of 
fusion,  fl  scintillation  of  the  metal  is  observed,  as  if  it  was 
undergoing  combustion ;  but  this  appears  to  be  tmng  to  minute 
particles  of  melted  plfrtina,  which  are  simj^y  dispencd  by  the 
Intensity  of  the  heat.     Iron  wire  is  burnt  by  thi»  means  with  a 


f  quartz  ,i 
the  same  means.  , 

I  am  itot  aware  «f  this  mode  of  excitement  having  been 
employed  before.     Intense  degrees  of  heat  bad  long  been  pro- 
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duced  from  the  combustion  of  hydrogen  gas  by  a  jet  of  oxygen ; 
but  the  process  was  attended  with  some  inconvenience  and  diffi- 
culty, and  the  eSects,  I  believe,  fell  short  of  those  juit  described. 
1  remain,  dear  Sir,  youre,  «c. 

Albs.  Marckt. 


Article  V. 

Observations  on  Radiant  Heat,     By  F;  Delaroche,  M.D.* 

I  PBOPOSE  in  this  memoir  to  stale  several  propositions  whicli 
appear  to  me  capable  of  throwing  some  light  no  the  theory  of 
radiant  heat ;  and  which,  1  think,  I  hkve  otablished  by  decisive 
experiments.  These  experiments,  indeed,  were  made  with 
sufficient  care  to  prevent  uiy  doubts  about  their  exactness ;  but 
I  may  be  deceived  in  the  conclusions  that  I  deduce  from  them. 
Id  tlut  case  I  shall  readily  acknowledge  my  error ;  nor  dull  1 
think  that  I  have  lost  my  labour  if  I  draw,  upon  so  interesting  a 
sufagect,  the  attention  of  some  philosopher  mme  fortunate  thaa 
myself,  or  better,  situated  for  examining  it  with  accuracy. 

First  Proposition. — Invisible  Radiant  Heat  may  ht  some 
Circumstances  pass  direclli/  through  Glass. 

Different  philosophers,  and  particularly^.  Mr.  Leslie,  conceive 
that  they  have  ptavei  the  falsehood  of  this  proposition ;  but  the 
experiments  of  Professor  Ptevost,  of  Geneva,  have  lately  esta- 
blished its  truth  in  an  incontestable  manner.  He  obtained  his 
result  by  separating  the  immediate  effects  of  transmitted  beat 
from  those  produced  by  the  heating  of  the  glass,  by  a  process 
equally  simple  and  ingenious;  namely,  by  employing  moveable 
screens  of  glass,  which  he  renewed  continually,  and  of  course 
did  not  give  tbem  time  to  become  heated,  I  have  myself,  since 
I  became  acquwnted  with  the  memoir  of  M.  Prevost,  made  a 
great  many  experiments,  which  appear  to  me  to  prove  the  same 
thing.  The  nature  of  ttiese  will  be  stated  in  support  of  the 
second  proposition. 

Second  Proposition. — Vie  Quantity  of  Radiant  Heat  wkich 
passes  directly  through  Glass  is  so  much  greater  relative  to  the 
whole  Heat  emitted  m  the  same  Direction,  as  the  Temperature  of 
'the  Source  nf  Heat  is  more  elevated. 

M.  Delaroche  shows,  in  the  fiist  place,  by  some  ingenious 
.experiments,  that  a  thermometer  (of  the  temperature  of  the 
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surroanding  atmosphere)  exposed  to  the  action  of  radiant  beat 
tisea  in  a  mven  time,  ceteris  oaribus,  a  quantity  proportional  to 
the  rays  which  it  receives.  Ji  a  certain  number  of  rays  make  it 
rise  1  degree,  double  the  number  will  make  it  rise  2  degrees, 
triple  the  number  3  degrees,  and  so  on.  This  being  established, 
be  placed  two  parabolic  metallic  mirrors  at  the  distance  of  ratfaer 
more  than  three  feet  frcnn  each  other.  In  the  focus  of  otw  mirror 
be  placed  a  thermometer ;  and  in  the  focus  of  the  edier  a  hot 
body,  gradually  increasing  in  temperature.  ITie  ^ermometer 
was  allowed  to  p>e  to  its  maximum  Without  any  screen.  -Then 
a  screen  of  transparent  glass  was  interpoeed,  and  the  experiment 
repeated.  Lastly,  a  screen'  of  blackened  glass  was  interposed,' 
and  the  experiment  repeated  a  third  time.  By  the  blackened 
screen  all  the  radiant  heat  would  be  intercepted,  and  the  effect- 
OD  the  thermometer  would  be  owing  to  the  rise  in  the  tempera- 
ture of  the  screen.  Hence  the  rise  of  the  thermometer  when 
the  blackened  screen  was  used,  subtracted  from  the  same  rbe 
when  the  transparent  screen  was  used,  leaves  the  eflect  produced 
by  the  radiant  beat  passing  through  the  glass.  The  following 
table  shows  the  ratio  between  the  rays  passing  through  the  clear 
glass,  and  the  rays  acting  on  the  thermometer,  when  nowreen 
was  interposed,  at  diflerent  temperatures ;—  "" 

Tenpentare  of  Ae  Itajn  (nuMmHted 

.  Hoi  Bod;,  in  (be  thTODsb  tbe  ToUl  Sayt. 

Focv,  GUn    BcrecD. 

S57° 10   263 

655   . ,.,  10   139 

800   , JO 75 

1760   , 10 34 

A^wd's lamp mtbout its cbinmey..  10  29 

Ditto,  with  glass cbijaaney  .10  .,......,     1$ 

Thikd  PaoPOsmoN. — The  Calorific Ratfs  wkkh  htwe  already 
passed  through  a  Screen  o^  Glass,  experiaica,  in  passing  through 
a  second  Glass  Screen  of  a  similar  nature,  a  touch  smaller  Dimi- 
nation  of  tlwW  Intensity  fhan  they  did  m  pasting  through  the 
Jirsl  Screen. 

':  fThis  proposkfen  was  proved*  by  interpMiog,  first  <(»ie  glasa 
screen,  and  then  two,  andobttrving' tfale  differenpe  in  the  eflect. 
The  experiments  appear  conclu^re,  -    - 

ForBTB  pRovo8moti,-^The  rays  emitfed  by  a  hat  Body 
differ  from  each  olfter  in  their  faculty  to  pass  through  Glass,   • 
'   This  proposition  is  an  obvious  consequence  from  the  tliird, 
wbich  can  nardly  leavs  a  doubt  that  the  calorific  rays  (likethotc 
nf  light)  are  of  diSereot  kinds^ .      :  ■    ■ ..    .  ^         .-..,.■■. 
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FivTH  PaoposiTiOM A  thick  Glasi,  fkough  as  miich  at 

wore  permeable  to  £.igkt  than  a  thin  Gtass  of  wi 

allows  a.  muck  srtialler  Quantity  of  Radiant  Heat  tc     

Difference  U  so  muck  the  less  as  the  Temperature  oflhetadiating 
Source  is  more  elevated, 

Tbb  ivqwcitloe  is  proTed  by  ex^itaeitts  made  nith  gluM^ 
d  Hffer^a  thichuesa  eRi|Joye<l  as  a  ser^eB ;  and  its  tnith  u 
sufficieDt)y  etWlKshed^  if  these  experimedte  be  luicuntts.  Tbi» 
otnious  faet,  tbat  ndiatiiig  beat  bccooiea  more  aod  neie  cq^aU* 
of  penetnttiiig  gbss,  as  the  teiopeniture  iiuirea£«s,  till  at  & 
cenain  t«inpemlure  the  ntys  beconc  lumiRDUs,  l«ads  ■>  the  no^iao.. 
tbat  heat  k  Betbing  else  thsm  a  modificatios  it  ligbt,  w  tbat  tW 
tiro  wbstonta  an  capable  of  passJBg  inte  eacb  Btb«. 

SjXTH  Proposition. — The  Quanlily  t^f  Heat  which  a  kot 
^ody  yifldi  in  a  given  Time  by  Radiation  to  a  add  Body 
situated  at  a  Distance,  increates,  ctsleris  paribus,  in  a  greater 
Matiff  then  the  excess  of  Temperature  of  thejkst  Brxhf  move  the 


Tlus  pit^xnition  ;beiBg  at  variance  with  the  opioioo  (tf  Mr. 
Leslie,  atid  of  several  otber  [diilofic^bers,  M.  Belwoche  thougjit 
it  Decessary  to  establish  it  by  A  great  variety  of  expfrimeats. 
These  experiments  leave  bo  doabt  of  the  fact ;  (hough  they  ne 
□ot  sBffiieieAt  to  enabte  as  to  deduce  the  rate  at  which  ^a 
iocreafie  takes  place. 

I  muM  aekftowledge  that  this  propoiition  appears  to  mfe  some' 
what  puzaKng<  One-  is  at  fint  «ight  disposed  to  account  ibr  it  by 
the  )D»x:uraey  oi  the  tl^ermometer  as  a  -roeasure  ef  heat ;,  but 
M.  Def^cbe,  RWfH<»<)f  such  aa  ebjectiwit  haa  rsmatfced,  that 
\{  we  a^t  Mr.  Didton's  opituon  wkh  neapcot  to  tlM  thcnnn^ 
ineter,  so  far  fftnn  renovJHg  the- apparent  tmmieAf,  if  iMVldoDlA^ 
B^r^e  to  make  it  greater. 


Article  VI. 

&n'  ihAjMSir^iin&^MtcessdivfrroTrmtiW'^Mtnmme^     By 
.  '   J       .      .  .  Col.  3cMifby, 

(To  Dr.  TTiopison.) 

Ur  DEAR  ^H,  HaeliMr  W)(di,  .^kne-IT,  9ns. 

Tmt  foHcMng  instrumedte,  I  ijiiok,  a  travrflhig  astttmoBtiM-, 

dl  naral  nan,  ahoHld  take  with  bin.    E^nt :  «  good  Haiflty'a 

seidant,  of  six  incbfa  ndjuBj  and  wUch  {  woqld  have  dindc# 

Into  \a^  miauteSf  apd  not  pearert 

n,,:-A-..>yGoogIe 
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Secfwdly :  an  aitilcial  horixoo  of  quicksilver,  with  a  ^ass 
Mof  that  ftJda  up,  to  prevent  the  wind  disturbing  tlie  turface  of 
the  mercury,  wbtn  toe  observation  is  to  be  made  :  there  ^ould 
also  be  a  floating  glass,  gmuad  truly  parallel,  to  place  oo  the 
aurfface  of  the  quicksilver  in  wiody  weadier,  or  in  those  pdacea 
where  the  ground  is  liaUe  to  be  shaken  with  carri^es. 

Thirdly  :  a  pocket  compass.  The  trhofe  of  these  instruments 
Mar  be  rtadily  packed  «p  in  a  small  leathern  case,  fun^shei 
with  straps,  to  buckle  over  the  sfaoulders  similar  to  a  knapsack. 

T%c  next  iostniment,  and  without  which  the  others  vouU  be 
OMnparatively  of  little  u£e,  is  a  chronometer :  a  silver  one  wmiU 
ke  the  cfaeepest,  the  price  being  about  forty  guineas ;  and  I 
wonhl  rrcommcBd*Mr.  PeDoiugtoB,  of  CaniMrwell,  to  be  the 
maker;  and  it  is  better  to  gi*c  the  order  at  least  twelve  months 
titfbre  it  ts  wuited,  as  chronometers  accelerate  when  iiist  made, 
T«adsafficient  attention,  generally  speaking,  is  not  paid  to  the 
compeosaiton  for  cold ;  tJie  same  remark  is  frequently  applicaU* 
to  the  want  of  adjustment  when  the  chronometer  is  placed  m 
difiexeot  positions. 

To  dw  inatmaMDta  already  mentioned,  may  be  added  « 
telasccpe,  furnished  with  a  bitcinnometer  fat  observing  the 
eclipses  of  the  sun  and  moon,  occultationi  of  the  stars  by  tke 
Mson,  and  the  eclipses  of  Juptt£r'a  «a(eUites. 

I  am,  ny  dear  Sir,  sinecrely  yours. 


Akticle  VII. 

On  Tranntim  Socks.     "By  James  Grtersoo,  M.D. 
(To  Dtr.  ThoiMon.) 

SIB, 
In  riM  last  Nu0>b<r  of  your  Annals,  I  letA,  with  nudt 
ii^rest,  a  paper  eoiitltt}  "  Remarks  oo  the  Transition  Kocks  of 
Werner,  by  l^woMs  AMbd,  Esq.  F.U.S.E.  In  this  paper, 
after  paying  some  well-tnerited  and  proper  compliments  to  ibe 
tngenui^  and  perseveraoce  of  Werner,  in  having  furnished  ua 
«i^  **  Beans  by  wfaicli  rocks  may  be  described  with  some  degree 
of  accuracy,"  Mr-  Allan  observes,  ihst  "  we  cannot  extend  our 
unqualified  approbation  to  the  systemaik  arrajigement  he  hn 
introduced."  Werner,  he  says,  was  coined  within  certain 
limits  by  the  nairownesa  of  his  fortune  and  the  circumstances  of 
his  utuaiioD,  sod  therefbce  could  aot  be  expected  to  form  a 
paeEect  system,  and  baa  draws  "  conclusions  that  are  mote 
ceoeral  than  ase  wernutted  byihe  ciccuiascribed  field-  to  which 
bg  vas  ewfiaed." 
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Hut  does  it  follow,  Sir,  tbat  because  Weiner  has  never  per- 
■ooally  visi:ed  every  quarter  of  the  globe,  and  seen  with  his  own 
eyes  every  rock  in  situ,  and  the  nature  of  its  compoution,  he 
may  not  from  what  he  has  seen  and  actually  did  visit,  .as  well  as 
from  the  accounts  and  speciuens  transmitted  to  him  by  others, 
have  discovered  by  his  genius  and  penetration  the  true  principle 
of  arrangement  on  which  the  crust  of  the  earth  is  formed. 
CertaiDly  not.  As  well  might  Mr.  Allan  object  to  the  botanical 
arrangement  of  LinoKeus,  because  thousands  of  plants  have  been 
discovered  in  New  Holland,  and  elsewhere,  to  which  that  great 
naturalist  was  an  entire  stranger.  The  arrangement  of  Werner, 
then,  provided  the  phenomena  of  nature  be  found  conformable 
to  bis  views,  is  not  to  be  rejected  merely  because  he  never  tra- 
velled beyond  the  bounds  of  Germany. 

I  am  not  sure,  Sir,  whether  Dr.  Hutton  ever  saw  more  of  the 
crust  of  the  earth  than  Werner ;  and  ceriainly  he  never  saw  the  » 
central  parts  of  it,  about  which,  notwithstanding,  he  has  told 
us  so  mqny  wonderful  things.  If  Werner  generalized  too  libe- 
rally from  a  "  circumscribed  field,"  certainly  X)r.  Hutton  wai 
not  behind  him  here.  His  conclusions  are  of  a  far  more  ezten> 
-sive  nature  than  those  of  Werner,  and  surely  drawn  from  pre<- 
nises  comparatively  much  less  extensive. 

It  is  ohsierved,  too,  that  the  appearances  of  the  country  about 
Edinburgh  (the  residence  of  l)r.  Hutton)  are  greatly  more 
&vourable  to  the  theory  adopted  by  that  philosopher  than  thoa? 
of  almost  any  other  part  of  the  world  that  )ias  been  hitherto 
^plored.  If  Werner,  then,  formed  his  theory  from  the  appear- 
ances of  the  country  around  Freyberg,  Pr.  Hutton  seems  no  lesq 
to  have  taken  his  from  those  around  Edinburgh. 

fiut  it  is  not  in  this  way  that  the  merits  or  demerits  d  either 
theory  are  to  be  estimated.  Which  of  the  two  is  most  useful  ? 
Which  of  them  teaches  us  best  to  distinguish  minerals  from  one 
another  ?  Which  of  tbem  is  best  confirmed  by  the  observations 
of  succieeding  naturalists  i     These  are  the  important  inquiries. 

With  the  wish  of  Mr.  A.  "  that  arrangements  of  this  nature 
were  l?ss  dictated  by  theory,"  we  cordially  agree ;  but  when  he  . 
talks  about  "  the  pupils  of  the  Wernerian  scliool  being  pecu- 
liarly fettered  by  an  ideal  necessity  of  supporting  the  principles 
-of  their  master,"  and  their  f  totally  neglecting  that  minute 
detail  which  is  alone  capable  of  placing  the  student  in  a  situation 
to  draw  conclusions  of  his  own,"  we  are  templed  to  exclaim 
with  the  poet,  Mutato  nomine,  de  te  J'abvla  narralur ;  for  if 
there  be  a  department  In  which  the  Wernerian  system  seems  to 
excel  alt'  otiiers,  it  is,  I  think,  in  the  minuteness  with  which  its 
details  arc  conducted,  and  the  happy  power  which  it  possesses  of 
•  discriminating  what  others  almost  always,  though  really  distinct, 
ff>nfound.    Mr.  Allan  himself  acknowledges  {$.  AiV)  thatDr, 
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'Huttoo  8ppli«d  the  term  alpine  schistus  id  snch  a  way  aa  "to 
leave  in  quite  uncertain  with  respect  to  the  species  of  rock  he 
meaat."  And  this  b  fer-froin  being  the  only  instBHce  that  might 
be  easily  addnced,  oot  only  from  his  writings,  but  also  from  tbose 
of  more  recent  philosophera  of  the  same  school. 

Mr.  A.  justly  observes,  that  the  geogoostic  system  of  Werner 
is  divided  into  three  great  classes,  the  primitive,  transition,  and 
Soetz  rocks, — proposes  "  to  notice  particularly  the  class  of  locki 
named  transition,"  and  to  show  "  that  they  are  of  an  older  dale 
than  the  granite,  which  maintains  the  first  place  in  point  of 
priority  ID  the  mlcm  of  Werner."  How  far  he  has  been  able  to 
succeed  in  making  out  this  last  position  will  presently  appear. 

After  telling  us  that  he  takes  his  ideas  of  the  Wemeriafi 
geognosy  from  the  third  vohime  of  I^fessor  Jameson's  Mine- 
ralogy (and  we  allow  that  he  cannot  take-  them  fi-ona  a  better 
source,  it  being,  as  he  justly  states,  "the  ipost  authentic  ac- 
count we  have  of  the  system  taught  at  Freyberg ; ")  after,  I  say, 
teHtng  us  this,  giving  us  the  dehnition  of  grey-wacke,  and  the 
other  rocks  constituting  the  transition  class,  wiih  a  sketch  of 
their  geographic  distribution  in-  the  islands  of  Great  Britain  and 
Ireland,  Mr.  Allan  proceeds  to  inform  us,  that  he  made  a 
tour  last  summer  through  Comtvall  and  Devonshire,  and  there 
fisund  that  the  Wernerian  geognosy  would  not  apply.  He 
knew,  he  says,  that  granite  abounded  in  the  Stannaries,  and 
that  tin  and  wolfram  occurred  in  it;  and  as  these  metals 
-{according  to  bis  view)  never  do  occur  but  in  the  oldest  granite^ 
therefore  the  granite  of  Cornwall  must  be  the  oldest.  Her^ 
*'  therefore,  be  expected  to  find  a  perfect  epitome  of  the  Wer- 
nerian system,  containing  the  usual  series  of  primitive  rocks, 
descending  from  granite  through  gneiss,  mica-slate,  and  clay- 
slate,  with  all  the  ei  cateras  of  serpendnes,  traps,  and  porphy- 
ries ;  but  in  this  he  was  mistaken."  Certainly  he  was  mistakcD, 
but  in  a  very  different  way  lirom  that  in  which  he  conceived 
himself  to  be.  Let  us  see  what  Professor  Jameson,  in  his  Ele- 
ments of  Get^osy  (the  work  which  Mr.  Allan  constantly  refen 
to),  says  with  respect  to  the  occurrence  of  tin  and  wolfiram.  In 
treating  of  tin,  he  tells  us  that  it  occurs  in  very  old  veins  that 
traverse  gnmite,  gneiss,  mica-slate,  and  clay-slate;  that  it  occun 
disseminated  through  granite,  and  in.  beds  that  alternate  with 
that  rock.  He  adds,  that  the  granite  appears  to  belong  to  the 
newest  fbrmation.  (El.  flf  Ge^nosy,  p.  2fil.)  At  p.  SOU  jrf 
the  same  worii,  in  the  tabular  view,  the  Professor  gives  us  again 
'die  geognoGtic  situation  of  tin,  and  the  only  granite  mentioned 
is  tiM  newest.  Of  wolfram,  he  says,  at  p.  261,  that  it  occun 
in  veins  both  in  primitive  and  traiuidon  mountains.  And  agmn, 
at  p.  311,  in  the  tabular  view,  wcdlram  is  stated  as  occurrii^ 
pot  is  the  oldest,  but  only  m  the  neweat  grwite  fanoaJ&m, 
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What  ibsU  we  lUnti,  th*ti,  of  Mi.  AtUs'i  dfctwfiyj  iriwD  h^ 
■naintwQB  tbat,  accordioc  to  thv  Wemenwi  gsogtmy,  |be  giwite 
of  Cornwall  loust  be  roftrKd  to  th«,fi«M  pi  ot4««t  fonwuioiv 
twcauM  it  coQtiuap  tM  and  wotfram  I  But  bis  iitMCwmctaSf  or 
BiistntemeDls,  do  not  stop  li«K.     H*  i^vea  (t  aa  s  W*nimi>i> 


jifincipie,  tbi^  primitive  nwks  eontAHi  oo  qKchaoiccl  dppoGttes  : 
vat  Frof^sMM-  jBttoeaoa,  in  bis  Elementi,  (tbe  work,  m  I  iai4 
before,  coMtRndy  refcrr^  to  by  Mr.  Allaa),  pp.  101  itnd  351, 
ioforDu  ua  tbitt  c«ogloa>entes  ara  ftMiod  in  primitive  couotf]!. 
All*-  A.  as««rt«»  idfio,  ihM  &oetx  roclu  nev^r  ocoor  in  s  coBfefin- 
NbW  pofidon  .in  ngerd  to  transition  strnta.  But  boiv  iw  ma 
enabled  to  ssceitgin  ihif  ^nd  point,  he  bas  oowbei^-roBile' 
fecnded  t9  inforqi  us ;  mi  yet  it  ia  very  much  to  be  dcufcd  that 
be  had,  f«i  no  luch  stateinciit  appears  either  m  Professor  i«ner 
fon'e  writings,  «r  ia  an;  other  geo^utstic  work  witili  wfaicb  I 
bftve  aver  Diet. 

Tbe  gtasite  of  Cornivall  U  awd  to  ba^  the  saoie  nbancterB  at 
tb«  fcrst  or  oldest  granUc  of  Werner;  but  it  would  appear  froM 
Ht.  A<'>  d«ecfiption  of  tb«  Comisb  frvnit*  tbflt  it  coH»iiis/ra«>- 
mmlt.  Haw  nbo  cv«  beard  of  fragmCDts  being  iottad  in  the 
first  gmnUe  fornmti^n.  Fiofewor  JaoKion,  from  whose  work 
Mr.  Alkw  aumes  us  he  took  wbatevrr  sUtameMs  be  has  n»de 
Hapectipg  the  VVvroeriae  gec^aosy,  diatinetly  mentioiis  Aat 
Jdngnwdts  oeeur  only  in  the  sewer  furnattMi  of  ^qaoite,  tbAt* 
SKRlsly,  wbicb  borders  oo  tbe  ti»o»ition  roeks.  I*  thus,  then, 
l^pmn  fttm  Mr>  Allan's  own  aecount,  that  the  gcaotte  of  Cora^ 
jvi^l  beloeg?  to  tb«  aewest,  not  to  the  eldest  graai(«ionaatten; 
awl  thtrt  tbflrefone  this  gntaite  is  not,  «s  he  awetts*  *'  tJw  vmietH 
jmand  wbtcb  Werner  eoDc«we«-all  other  rocbs  were  dapesiMd." 

Mr.  <&l)«n  t41e  us  tbet  gi^Btte  veins,  aceordu^  to  (be  War- 
nemn  geognosy,  occur  oeTy  in  such  rocbs  m  ana  coaoposed  of 
lite  SUM  iner«4>«Dt8,  eiieh  as  gaeisa  sad  mtmriiatti.  But  in 
■Kua «(  lh«  faoplfs  en  Werner's  ayUen,  io  as  &r  at  kaot  as  1 
Jtave  bad  an  oppprtuBiiy  of  oonaultiiig  tlwia,  doas  aay  web 
MMVtioB  »fpevt.  Beside?,  it  is  to  be  o^wed  that  mio^^late  is 
[Hot  composed  i^  tbe  same  wfredients  nitb  gnwitcj  atti'^m- 
icMor  J*PMs»B,  p.  107)  informs  us  that  gaasite  vci»s  ti»weme 
«biy-alafe.  Is  Mr-  A.  prepaied  to  contend  that  ihv  nek  is 
iCOaawHwd  of  tbe  same  ingredients  wiib  gmoite  ?  "  Tbe  kiilas 
■of  Cotawnii,"  we  ars  Wid,  "  be4o«gs  to  the  trMstioB  aeries  of 
Wemerj  "  and  this  aeeau  to  be  infearred  from  jits  oiefWffiag  *b  ft 
itonetvy  ami  t»  be  coastruded  pnooipaUy  of  traositiQB  roeks. 
Jhit  tbe  billas,  Mr.  A.  obseives,  atsuues  the  ttf^nam/ose  at 
^^t^m  whfHKverit  utber  approachci,  or  is,  in  immediate  cttaiaat. 
vAtb,  hhe  graniftc.  "  ^A  wtll  be  obaamid,"  saya  be,  "  by  the 
JIMeiweiis  fron  £t.  Mk^ticl's  Mount,  that  the  fcillas  thens 
wwMftt*  thg  afffiniriBflr«f  faicTgraiiMd  gatish"    ibtUevcintnt 

'  -,'..>y Google 


lail]  On  Tirmidtion  Soeiti  W? 

aMBendoKUta  wfll  txmctmle  kom  tUa  stateimat,  that  it  reklly  w 
fine-gtaHicd  gnciw }  and  that  Mr.  ABu's  ceacluum,  that  the 
tmmitiDB  rodn  wre  here  cooaeeted  with  grai\ite,  it  entirely 
unfbutded  «ad  fitttackuM.  The  granite  is  probably  ^  second 
MMdMmaUe  foraiatiok  of  that  rock  u  discovered  by  Profeuot 
iaHfimn  ;  aad  I  have  Uttlc  doubt  that,  od  forther  cjuminatioBy 
h  «iU  be  feiud  dM  this  ftinous  discovery  of  the  ntetamorphosia 
of  grey-wadie  into  f^eiM  has  ai  little  fouDdatkn  in  natvic  ap 
Ae  netaaMfphoais  oS  BetWe  into  a  tducb-stone,  or  aoy  other  oF 
the  fine  and  fancifal  obaocce  of  bodies  ioto  new  fwma,  or  if  wa 
translate  literally,  forms  into  new  bodies,  to  be  met  jfiA  ia  thia 
HTitingE  of  Ovid. 

Mr.  A.  infen  this  change,  or  pasntge  of  grey-nacke  into 
eoeiss,  from  appearances  at  St.  Michael's  Mount,  and  at  the 
S«inia  in  GailownQr.  He  tdk  ua  that  at  the  latter  place  he  took 
iite  ktUaa  in  the  viduity  of  the  granite  tot  micfr-alate,  "  althougli 
he  had  «bMr«:ed  no  Uac  of  sepafaticot  between  it  and  tl»  killas." 
Does  he  ■kbb  that  the  "  alteratioo  "  pi«duc«d  on  grey-wackc* 
or  killks,  aa  he  prefeta  calling  it,  was  aetaally  observed  t^  him 
t»  be  of  "  a  gradaal  aature,"  and  "  imperceptible  "  tn  tb« 
nt^hb«irh«od  of  the  lauran,  so  as  to  Hiake  it  saalUgraioed 
gncin?  or  does  he  ooly  aaiend  to  say,  that  he  had  no  opportunity 
of  sedog  the  juaeiion  ci  these  two  rocks  i  If  the  fonner  n 
Mr.  Allan's  DManiBg,  {  wtsfa  very  much  be  had  Bientiotwd  any 
paiticidavi^  where  nich  graduM  ^tentiin  is  to  b^seea;  Coir 
theagh  I  fattre  been  M  sonie  pains  to  dtscovcf  the  junctkia  of 
fHhat  i  conceive  to  be  fine-gnwed  gneis  with  the  grey-wadte  of 
tfiat  district,  I  Inve  not  hem  so  fbrftiaate  aa  to  meet  with  aej 
phce  where  the  mJi  is  sufieientiy  noosed  for  this  purpgee. 
Vkt  if  Mr.  A.  BsamB  oMr^  to  affirm  th«  this  was  dc  cau  with 
him  too,  and  that  he  had  do  opportunity  of  obaefvrag  the  juno- 
tbs  of  the -two  Fodn  of  which  we  are  apcaki*^,  then  certainly' 
Uacooolmiisi  is  such  ai  no  Eattteralei^  eaa  aduit,  and  of  • 
rery  different  nature  lirom  what  might  have  been  «zf>«cted.^1^fa4t 
he  did  not  see  the  disdaditm,  cm  never  be  a  food  reaitm  why 
he  ahoidd  conetede  fhat  time  was  nixie. 

But  admitting.  Sir,  that  Mr.  A.  did  observe  a  aeeoHiigly 
gmki^  tramtdon  of  the  grey-wachc  into  gneiss,  is  this  a  proof 
uiat  these  ^wo  rocks  «k  one  sad  the  s«s*e  rock  ?  As  vrell  mi^t 
he  ansae  that  4e  ciAoms  green  and  blue  in  the  prismatic  spcc- 
tBHO  are  the  same ;  beewse  the  akeration  of  the  geeen  to  tb« 
blue  is  of  a  gradual  nalnre,  and  impeweptible ;  or  as  weH  might 
1  aegue  tiatt  gaoiss  and  aucmslatc  are  tbe  same,  because  they 
pre   often  seen  at  their  junction  «p|»reDtly  passing  iotp  on* 

Mw^  alicsB  is  hiid  on  ike  mamra  of  CMnwall  nMkInf  Oft 
disdnction  hetwcca  grcy>jwadtc  and  the  fiaeMgnined  meits;  but 
lUGte^ngiNifaucidei  the  general  name  of  hmias.    Bnt«  touse 
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Mr.  Allan's  OWQ  words,  "  the  shades  of  disttncHoB  chronicled 
by  the  mineralogist  cannot  be  expected  to  atCimct  the  attentioo  of 
the  miner."  Mr.  Allan  would  surely  not  contend  that  grey* 
wacke  and  green-stone  are  the  sOiDe  because  they  are  often  COD- 
fbunded  by  the  vulgar  under  the  name  of  wliia-stone.  Ilat  s 
writer,  who  is  at  such  pains  to  press  (and  justly)  on  geolDgists  the 
"necessfly  of  minute  attention"  and  "  accurate  exmninatioOj" 
ts  *  the  only  solid  basis  of  philosophic  inquiry,"  should  thus, 
when  it  seems  to  suit  his  own  argument,  feel  so  mnch  disposed 
to  pay  attention  to  the  mere  sppellatioDS  vS  the  valgar,  b  surely 
rather  dttraordinary. 


That  the  rock  which  lies  immediately  on  the  granite  of  the 
I^imin  is  of  a  very  diBerent  composition  from  the  grey-wacke  in 
its  Rcigbbourliood,  is,  1  think,  evident,  not  only  from  its  quali- 
ties as  they  appear  to  the  eye  in  hard  specimens;  and  from  its 
superior  hardness  and  toughness  under  the  hammer,  as  Mr.  A. 
expresses  it;  but  very  much  from  the  manner  in  which  it  under- 
goes decomposition  when  exposed  to  the  air.  Any  penoD>«ecu9- 
tomed  to  view  these  two  rocks  will  at  once  distinguish  in  the 
field  a  piece  of  the  fine>grained  gneiss  from  the  grey-wacke  rock 
with  which  it  is  acconipanied.  The  grey-wacke  ^intt^iatea 
sparingly,  ^nd  always  nearly  uniformly  over  the  whole  surbce 
exposed;  whereas  the  6he-graioed  gneiss  disintegrates  very 
much,  and  always  in  an  irregular  manner,  sbbwiug  d^p  pits  and 
eminences,  or  ndges  and  furrowings  on  the  surface.  Tiiis,  there 
can  be  little  doubt,  arises  frmn  the  felspar  cmitained  in  its  cihu- 
position,  which  we  know  undergoes  decomposition  very  strikingly 
on  many  occasions. 

I  consider  myself  as  now  warranted,  from  what  1  have  said, 
to  draw  the  followtng  eoocluuoiis  directly  the  reverse  of  those 
dednced  by  Mr.  Allafi  :— 

"  The  killas  of  Cornwall,"  that  is,  the  rock  which  lies  imme- 
diately over  the  granite  of  that  country,  "  bek>ags  not  to  tlie 
transition  series  of  Werner." 

*'  l^e  graoite  of  Cornwall  is  not  possessed  of  every-cbancter 
by  which  the  oldest  varieties  are  distinguished." 

"  That  granite,  the  nucleus  round  which  Werner  conceives 
all  other  rocks  were  deposited,  is  not  proved  to  be  in  some  cases 
actually  of  a  later  date  than  the  transition  series." 

"  Hence  the  diBtinction  of  transition  rocks  is  Ro/ proved  to  be 
grounded  OD  false  cpnotusions." 

**  And,  6nally,  Werner"   need  not   "  make   very  material 
KlteratioDs'in  his  present  system  "  in  order  "  to  accomamdate  it 
to  the  phenomena  so.commooly  printed  in  oature." 
' '  Had  Mr.  A.'s  paper  been  wntten  in  a  less  assiraung  tone,  I 
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certainly  should  have  perused  it  with  more  pleasure  than  I  have 
done.  It  is  palDful  to  have  )tad  to  point  out  so  many  errors  and 
mbtatements  in  an  essay  which  scarcely  contains  one  fact  cot 
previously  known  to  mtnernlogists,  either  from  the  writings  of 
Huiton,  of  Playfair,  of  Jameson,  or  of  Ber^r.  Wtien  4lie. 
eelebrated  Von  Buch,  in  1806,  discovered  granite  in  transition 
country,  he  did  not  immediately  infer  "  that  the  distinction  of 
transition  rocks  was  thereby  proved  to  be  grounded  on  false  con- 
clusions ; "  he  only  said,  thnt  he  had  been  enabled  by  this  obur- 
vatioD  to  add  a  new  member  to  the  transition  series,  and  thewby 
increase  its  importance  in  the  eye  of  the  miitcralogisl.  This  was 
evincing  a  modesty  as  well  as  a  sagacity  in  the  great  natuTalistj 
which  it  would  have  been  pleasing  to  see  displayed  more  con^- 
cuously  io  the  "  Remarks  on  Transition  Rocks." 

I  am.  Sir,  with  much  esteem  and  respect. 

Your  most  obedient  servant       . 
Jahiss  Gsisbsok. 
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Observathni  on  the  DttUonian  Theory  of  Dejmile  Proportiom. 
By  Thomas  TliomsoD,  M-D.  F.R.S. 

{Cmtinwd  from  p.  68,)  • 

Thouoh  the  table  given  in  the  part  of  this  paper  already 
published  be  pretty  long,  it  conlaiiis  but  a  small  portion  of  the 
numerous  chemic^  compounds  known,  and  analysed  with 
tolerable  accuracy,  and  therefore  capable  of  being  referred  to 
the  doctrine  of  definite  proportions.  I  shall,  therefore,  in  thii 
and  some  subsequent  Numbers,  continue  it,  as  far  as  the  present 
state  of  chemical  analysis  wilt  enable  us  to  ga  J  shall  preserve 
the  same  method  which. I  followed  In  the  first  part  of  the  fable; 
namely,  state  below,  in  the  form  of  notes,  the  documents  upon 
which  the  numbers  adopted  in  the  table  are  founded. 


Sulphurets. 
1 10.  Suiphuret  of  gold  ...\  g  +  A  s S0-9C8 


NumlKr  of  Weight  of  u 

iplegnuil  particle. 


'  *  Gold  cannot  be  united  directly  with  sulphur ;  yet  both  frooi 
^oalogy  and  from  the  black  precipitate  which  feHs  whsn  hydro- 
■ulpburet  of  potash  is  dropped  into  solution  of  gold,  there  can  be 
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atonu.  iDlegraat  particle. 

3 1 1.  S%dpbdret  of  platinum . .  I  p  ■¥  is 16*161  <* 

1 13.  SulphuMt  of  silwr  1*  4   I* 14'6I8' 

113.  Prosulplmret  of  i""^?!  „  .     ,  , IT-OOO* 

citry \  ' 

m.  PenulfAuret  of  mer.?  t  —  ^   n  g  2&-000* 

cury  Of  cuHubar 3  " 

115.  Sulphuret  of  copper Ic   +   Is 10-000' 

11».  Magnetic  pyiiua 1  i    +2  s 10-666  « 


'little  doubt  that  a  Gulphuret  of  that  metal  esists.  iiovf,  a. 
jng  to  the  experifnenti  of  Oberkampf,  tha  eulf^uret  is  oomposcd 
of  100  gold  +  24*3!)  Gulphur.  Now  an  atom  of  gold  ie  24-968, 
and  too  :  24-S9  :;  24*968  :  509.  Now  6-0^  U  almost  exactly 
equal  to  3  atomi  of  tutphur. 

'  **  According  to  the  experiments  of  Berzelius,  100  platioum 
combine  with  32*8  of  sulphur,  (Ltirbok  iKemien,  ii.  424.)  Now 
an  atom  of  platmom  weighs  12-161 }  and  100  :  82-8  ::  12*161 
:  8*989 ;  but  3*989  is  very  nearly  equal  to  the  weight  of  2  atoms 
of  sulphur. 

^  According  to  Berzelius,  100  silver  combine  with  14-9  sul- 
ptnir.  Now  l40  :  14*9  ::  12*616  :  1*88;  but  1-68  iSBOt  inudi 
less  than  the  weight  of  an  atom  of  sulphur ;  ^1  other  analista 
make  the  weight  exceed  14*9  a  little. 

"  When  the  salts  of  mercury  contaiuing  the  blacE  oxide  are 
'dissolved  in  water,  and  a  current  of  sulphureted  hydn^en  passed 
through  the  Golution,  a  black  powder  precipitates^  eompoee^, 
according  to  Sefatrom's  analysis,  of  100  mercury  +  SOOBwll- 
phnr.  (Larbok  i  Kemien,  !i.  350.)  Now  100  ;  8-005  ::  2S  : 
3*001 ;  but  2-001  is  almost  exactly  equal  in  wdght  to  an  atom  <tf 
Gulphur. 

*  Cinnabar,  according  to  Sefstrom's  analysis,  is  composed  of 
100  mercury  +  16-01  sulphur.  Now  100  :  16-01  ::  46  :  4-OOej 
1)ui  4*902  is  almost  exactly  equal  in  weight  to  2  atoms  of  sul- 
phur.    (Larbok  i  Kemien,  ii.  346.) 

'  From  the  most  exact  experiments  hitherto  made,  it  appears 
that  100  copper  combine  with  26  sulphur.  Now  100  :  26  ::  8  : 
Q-W }  but  2-OS  differs  but  little  5om  the  weight  of  an  atom  of 
sulphur. 

^  According  to  the  analy^s  of  Proost  end  Hatchet,  mt^etie 
.pyrites  is  composed  of  100  iron  +  60  metal.  Now  lOO  :  60  :: 
6-66G  :  3-9996 ;  but  39996  is  almost  exactly  the  weight  of  2 
«toniB  of  salphur.  Berzelius  found  it  ctmpoeed  of  100  iron  + 
^■75  sulphur.  This  gives  8*916  for  the  Julphur,tfill:r«iT  nor 
•he-weight  oi  2  atoms. 
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117.  Cubic  pyrites 1  i    +  4  s l^-fififi  * 

116.  Sulphuret  of  nickel I  n  +  1  s S-ezS  < 

119.  Prosulphuret  of  tin  .,..1  t    +  1  < 16*705  ■* 

120.  PerpulpWr  of  tin  or?  

moMio  gold 3  ' 

121.  Sulphuret  of  lead 1  I  +  2  s S9-974  ■ 

1X2.  Penulpburet  of  lead 1  I  +  4  J SS-974  ^ 

123.  Sulphuret  of  zinc 1  x.  +  1  i 6-315  » 

1S4.  Sulphuret  of  bismuth  ..1  Zi  +  I  s 10-994* 


^  Ffon  Beneliiis'  experiomits  (Aon.  de  Chim.  hxviii.  13C^ 
it  appears  that  the  quantity  of  sulphur  id  cubic  pyrites,  aupposiiig 
the  iron  the  EaiDe,  is  just  double  what  exists  in  magnetic  pyritei. 
Hence  cubic  pyrites  must  be  a  compottnd  of  1  atom  iion  and  4 
Moms  sulphur. 

'  AceoFdin^  to  Proust,  lOO  nickel  cofflbine  with  48  sulphtir. 
Mow  lOd  :  48  :;  S-623  :  1-7S9.  Iliis,  considering  the  unccr- 
taiaty  respecting  riie  weight  of  an  atom  of  nickel  itself,  is  not  a 
greater  deviation  from  the  weight  of  an  atom  of  sulpbar  than 
mi^ht  ha*e  been  expected.  If  ihe  weight  of  an  atom  of  nickel 
j^ven  in  my  table  be  correct,  tfam  100  nickd  ought  to  eombioe 
"(Htti  bfi-2  MilphuT. 

"  From  the  experiments  of  Mr.  John  Davy  (Plnl.  Trans. 
1812),  it  appears  that  the  common  sufptmret  of  tin  is  composed 
of  56  tin  +  15  sulphur.  Now  55  :  15  ::  I4-70S  :  4-015 ;  bitt 
4-015  is  afmost  exactly  the  weight  of  2  atoms  of  sulphur.  FVont 
Alt.  J0lm  Davy's  experiments,  it  appears  thafmosaic  gold  con- 
laiBaiost  doable  the sulphor  in  common  sulphuret. 

'  ¥roia  the  analysis  of  Berzelius,  we  learn  that  giAess  la 
f^otnposed  of  100  lead  +  15-42  snlj^ur.  (Larbe*  i  Kemieo,  ii. 
27«.)  Now  100  :  15-42  ;:  25-974  :  4-005 ;  but  4-096  is  bIdroA 
esactly  the  weight  of  2  atoms  of  si^hur.  The  analysis  of  Mr^ 
John  Davy  differs  very  little  from  that  of  Berzelius. 

"  Some  years  ago  L  received  a  specimen  of  galena  irom  Sfr 
John  Sinclair,  which  contaiired  twice  the  usual  quantity  of  snl- 
|>biir.     Hence  it  is  obvious  that  a  peraulphuret  of  lead  exists. 

"  Prom  the  experiments  of  Gucniveau  and  Kidd,  it  appeam 
that  blende  consists  of  100  zinc  +  49  sulphur.  Now  100  ;  49 
::  4-315  :  2-114  ;  but  2'1I4  does  not  differ  much  from  tfa« 
freight  of  an  atom  of  sulphur.  As  sulphuret  of  zinc  has  not  yet 
1>een  made  artificially,  and  as  blende  contains  iron,  we  catiaot 
e^>ect  our  analysis  to  come  nearer  the  truth. 

•  Acc<»ding  to  M.  Jolm  Davy,  67-5  bismuth  unite  with 
I5-0S  of  sulphur.    Now  67-54  15-08  :;  S-994  :  2-009.    fiot 
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Nan)|ier  of  Weighf  of  an 

atoBW.  iDlegraot  particle, 

125.  Sulphuret  of  antimony..!  a  +  2s 15-111  f 

126.  Sulphuret  of  tellurium.. 1  f    +  2  t 8-107  i 

*^or^re£r'°!.T°'*'}      *  «  +  »  ' »•«»' 

128.  Oipimem I  a   +  2  s 1<KX)0 

129.  Sulphuret  of  cobalt 1  c    4-  1  s} 9-326?' 

130.  Sulphuret  of  mangaiicse  1  m+  1  5 9'130  * 


2*009  is  almost  exactly  the  wnght  of  ao  atom  of  sulphur.  Ac- 
cordiog  to  Lagerfajelm,  100  bismuth  combiae  with  22*52  sul- 
phur. Now  100  :  22-52  ::  8994  :  2*030.  Tliis  comes  also 
TCiy  near  the  weight  of  an  atom  of  sulphur. 

'  According  (o  Berzelios,  sulphuret  of  antimony  is  cotnpoBed 
of  lOOantimooy  +  37  sulphur.  (Larbok  i  Kemien,  ii.  162.) 
Kow  100  :  37  ::  11*111  :  4*111.  According  to  Mr.  John  Davy, 
42*5  antimony  combine  with  i4-SC  sulphur.  Now  42*5  :  14*86 
::  11*111  :3-885.  The  mean  of  the  two  numbeis4-lll  and 
^-S8f  is  3*998,  which  is  almost  exactly  the  weight  of  2  atonu  of 
mlpbur. 

^  Aocording  to  Davy,  tellurium  by  fusion  combines  with 
nearly  its  own  weight  of  sulphur.  Now  as  an  atom  of  tellurium 
weighs  4*107,  i'is  clear  that  the  sulphuret  must  contain  2  atoms 
of  sulphur. 

'  1  do  not  bnow  in  what  manner  Thenard  ascertained  the 
cnnpofiition  of  the  sulphuret  of  arsenic;  but  he  iofbrma  us  that 
realgar  is  a  compound  of  3  arsenic  +  1  sulphur.  Now  3:1:: 
6  :  2.  Hence  it  must  he  a  compound  of  1  atom  anenic  and  1 
atom  sulphur.  Oipiment,  he  says,  is  composed  of  4  arsenic  4- 
3  sulphur.  Now  4  :  3  ::  6  :  4'5.  This  does  not  differ  vrry 
much  from  the  weight  of  2  atoms  of  sulphur.  Hence  the  pro- 
portions ^ren  in  the  table.  (See  Ann.  de  Chiro.  lix.  284.) 
Laugier  has  lately  endeavoured  to  prove  that  there  is  only  one 
sulphuret  of  aisentc,  composed  of  42  sulphur  and  58  arsenic. 
(Ann.  de  Chim.  Ixksv.  26.)  If  he  be  correct,  it  is  a  compound 
.of  1  atom  arsenic  with  2  atoms  sulphur. 

*  We  know  but  imperfectly  the  composition  of  sulphuret  of 
cobalt.  Proust  says  that  100  parts  of  cobalt  absorb  40  of  sul- 
phur. (Ann.  de  Chim.  Ix.  272.}  But  he  puts  little  confidence 
in  the  result  of  his  own  experiment.  Now  100  :  40 :':  7*326  : 
2-9304.  As  2*9304  approaches  nearest  to  1  atom  of  sulphur,  I 
hare  supposed  the  sulphuret  a  componnd  of  I  atom  cobalt  and  1 
atom  sulphur;  but  the  estimate  is  entitled  to  litile  confidence. 

'  We  have  no  good  data  for  determining  tlie  compositioD  of 
sulj^uret  of  manganese.    Va^uclin  made  a  combiDatioD  •£ 
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Number  of  Weight  of  an 

Mnms.  iulcgcanl  particle. 

131.  Sulphufet  of  molyb^r^  ^       ^  ^ ^.gg^  „ 

ocnutn ^ 

132.  Sulphuret  of  potassium  \  p  +   1  j 7-000' 

133.  Sulphuret  of  potash  ...1  p  +   ]  s y-OOOv 

134.  Sulphuret  of  sodium  ..\  s   -^   2  s 9-882* 

We  have  not  the  requisite  data  for  determining  the  composi- 
tioa  irf  (be  Dtber  sulphurets. 

A  eJigbt  io^pectiop  of  th«  preceding  ta^le  is  sufficient  to  coq- 
wce  any  person  that  a  very  considerable  number  of  sulphtire^ 
reawia  ftUll  unknoivn.  0\x%  qf  25  sutplmreti  ebupierated^  12 
arecompounds  of  1  atom  metal  and  1  atom  sulphur,  10  of  I 
atum  iwtai  mi  2  atQiqs  sulphur,  1  of  1  fiioiu  metal  and  8  a;tom9 
W^Uiv,  nai  2  pi  I  afot^  metal  and  4  a^m?  sulphur,  {t  is  o^t 
unlike);  tb«t  iiver,  ct^tper,  nicit^i,  zinc,  bismutj?,  cobalt,  i^i^- 
gBoete,  and  potnsMUm,  may  coi^l;)^  only  with  1  proportion  of 
sulphur ;  but  gold  ought  M>  combine  with  3  proporticms,  and 
fbrD)  3  j^phurets ;  platuivm  should  form  2,  iron  4,  lead  4,  anti- 
mony 2,  tdiuavm  S,  Vid  viQjybdaQViq  2. 

I  siuH  not  continiie  tlte  table  any  farther  aj  present ;  but  con- 
t3^  dai»  piper  wUh  a  jCew  obvioui  deductions  from  that  pfirt  of 
the  table  which  has  been  already  published. 

i-  Tlwre  is  oo  wwnection  Laween  the  ppecigc  gravity  of 
bodies  and  the  weights  of  their  atomfi. 

2-  jixxe  are  eight  atomi  of  simple  bodies  whose  w^ig^ts  afe 
devoted  by  whole  aupibei:^  i  twntijt 


71^5  .wangppffie  and  25-5  sulphur  by  l(eat.  (Ann.  da  Mu3. 
d'HisI.  JJat.  JiVii.  16.)  Now  ;4-5  :  25-5  ::  7-130  :  2-345.  As 
?-8|Ui  is  qot  very  remote  from  the  weight  of  an  atom  of  sulphur, 
]  bfve  supposed  the  pulphuret  a  compound  uf  1  atom  metal  +  1 
^qm  sulphur. 

"  According  to  BuchoU,  sulphuret  of  molybdenum  is  copi- 
posed  of  60  molybdenum  +  40  sulphur.  Now  60  :  40  ;:  5882 
:  3-!>2i.  But  3-921  is  almost  equal  in  weight  to  2  atoms  of 
sulphur. 

'  This  is  .the  composition  of  sulphuret  of  potsfslum  accoirding 
to  Sir  H.  Davy,  the  only  person  who  has  hiilierto  analysed  thia 
sulphuret. 

s  This  compound  has  never  been  accurately  analysed.  1  state 
its  composition  merely  from  analogy. 

'  Aceordiog  to  Davy. 
Vol.  n.  N"  il.  H 
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L  Oxygen  1 

2.  Sulphur 2 

3.  Potassium  ; t 5 

4.  Arsenic 6 

5.  Copper 8 

6.  Tungsten 8 

7.  Uranium  , ,.l£ 

8.  Mercury 25 

3.  An  atom  of  phoepliorus  is  ten  times  as  heavy  as  an  atom 
of  hydrogen.  None  of  the  other  atoms  appear  to  be  multiples 
of  0-132  ;  so  that  if  we  pilch  upon  hydrogen  for  our  unit,  the 
weight  of  all  the  atoms  will  be  fractiooal  quantities,  except  that 
of  phosphorus  alone. 

4.  It  is  quite  clear  that  neither  hydrogen  nor  azote  contuo 
any  oxygen ;  for  as  the  weight  of  an  atom  of  each  of  these 
bodies  is  less  than  the  weight  of  an  atom  of  oxygen,  it  is  im- 
possible that  oxygen  can  enter  Into  their  composition.  Hence 
the  whole  doctrine  respecting  ammonium,  ano  the  supposition 
that  hydrogen  and  azote  are  oxides  of  ammonium — a  supposition 
countenanced  at  first  by  Davy,  and  still  supported  by  Berzelius, 
roust  be  erroneous.  For  the  same  "reason,  Berzelius'  notion  that 
azote  is  a  compound  of  oxygen  and  an  unkoown  combustible  ga% 
cannot  be  admitted. 

5.  The  weight  of  an  atom  of  the  metals  being  high,  when 
compared  with  that  of  oxygen,  or  the  simple  combustibles,  they 
may  be,  and  probably  are,  compounds;  though,  from  their  peculiar 
properties,  they  may  long  elude  all  our  methods  of  decomposi- 
tion. Their  conducting  power  is  too  perfect  to  enable  us  to  nope 
for  any  decomposition  from  the  action  of  the  galvanic  battery, 
however  powerful. 

6.  We  have  it  now  in  our  power  to  compare  the  law  laid  down 
by  Berzelius ;  namely,  that  the  weight  of  the  sulphur  in  a 
metallic  sulpburet  is  double  that  of  the  oxygen  in  the  oxide  of 
the  same  metal,  with  the  truth.  We  shall  find  it  to  hold  in  all 
the  sulphurets  hitherto  examined,  except  those  of  nickel,  cobalt, 
and  tellurium:  The  following  table  exhibits  the  particular  oxides 
and  sulphurets  that  have  thb  relation  to  each  other : — 

Oxide).  Correapondinj  Siili>bDrels. 

Peroxide  of  gold Sulphuiet  of  gold. 

peroxide  of  platinum   Sulpburet  of  platinum. 

Oxide  of  silver Sulpburet  of  silver. 

Protoxide  of  mercury   Prosulphuret  of  mercury. 

Peroxide  of  mercury    Persulphuret  of  mercury. 

Protoxide  of  coj^r Sulpburet  of  copper. 
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Oaidet,  Corm ponding  Snlphofell. 

Deutonde  of  iron Magnetic  pyrites. 

Deutoxide  of  tin Mossic  gold. 

Deutoxide  of  lead Common  galdna. 

Peroxide  of  lead   Persulphuret  of  lead. 

Oxide  of  zinc Sulpburet  of  zinc. 

Oxide  of  bismuth Sulphuret  of  bismuth. 

Deutoxide  of  antimony    Sulphuret  of  antimonj'. 

Deutoxide  of  arsenic   . , Orpiment. 

Protoxide  of  manganese Sulphuret  of  manganese. 

Deutoxide  of  molybdenum  . . .  .Sulphuret  of  molybdenum. 

Potash Sulphuret  of  potassium. 

Soda Sulphuret  of  sodium. 

{To  it  ceRl^tMi.) 


Article  IX4 

Remarks  on  t/ie  Measurement  of  Minute  Particles,  especially 
those  of  the  Blood  and  of  Pas.  From  Dr.  Youi^i  Medical 
Literature,  8vo.  Lond.  1813^  p.  54.5. 

I.  On  the  Form  and  Magmlude  of  Ike  Particles  of  the  Blood. 
Thk  form  and  magnitude  of  the  coloured  particles  of  the 
hlood  is  a  subject  not  only  interesting  and  important  in  itself,  but 
is  also  capable  of  assisting,  by  means  of  comparative  observa- 
tions, iu  the  determination  of  the  magnitude  of  the  capillar/ 
arteries,  and  the  investigatitMi  of  the  resistance  which  they  ex- 
hibit ;  it  may  also  be  of  adrantage  to  obtain  some  tests  capable 
of  ascertaining,  whether  these  particles  undergo  any  change  in 
diseases  of  various  kinds,  and  what  is  their  relation  to  ilie  glo- 
bules of  pus,  and  of  other  animal  fluids ;  hitherto  the  measures 
of  the  particles  of  blood,  which  have  been  considered  by  various 
autliors  as  the  most  accurate,  have  diSered  no  less  than  in  tlie 
ratio  of  2  to  5  ;  and  there  is  an  equal  degree  of  uncertainty 
respecting  their  form.some  admitting  the  truth  of  Mr.  Hewsoa  s 
opinions,  and  a  greater  number  rejecting  them  without  any  satis- 
foetoiy  evidence.  In  such  examinations,  it  is  only  necessary  to 
employ  a  full  and  unlimited  light,  in  order  to  obtain  a  very  dis- 
tinct oatline  of  what  appears  manifestly  to  be  a  very  simple 
substance,  and  we  thus  seem  to  have  the  clear  evidence  of  the 
senses  against  Mr.  HewsoD:  hut  we  must  remember,  that  where 
the  substances  to  be  examined  are  perfectly  transparent,  it  is 
only  in  a  con6ned  and  diversified  light  that  we  can  gain  «  ear" 
H  2  ,Oglc 
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rect  ides  of  their  structure.  The  eye  is  best  prepared  for  the 
investigation,  by  beginning  with  the  blood  of  a  skate,  of  which 
the  particles  are  so  conspicuous,  and  of  so  unequivocal  a  fonOp 
as  to  set  aside  at  once  the  idea  of  a  simple  homogeneous  sub- 
stance. They  are  oval  and  dejKessed,  like  an  almond,  but  less 
pointed,  and  a  liltle  flatter;  eaeh  of  them  contains  a  round  nu- 
cleus, which  is  wholly  independent  in  its  appearauce  of  the 
figure  of  the  whole  disc,  being  sometimes  a  little  iire^lar  in  its 
form ;  seldom  deviating  from  ils  central  situation,  bnt  often 
remaining  distinctly  visible  while  the  oval  part  is  scarcely  per- 
ceptible i  and  as  the  portion  of  blood  dries  away,  becoming 
evidently  prominent  above  the  thinner  portion.  This  oudeua  is 
about  the  size  of  a  whole  particle  of  the  human  blood,  the  wbole 
oval  being  about  twice  as  wide,  and  not  quite  three  tinies  as 
long;  the  nucleus  is  very  transparent,  and  forms  a  distinct 
image  of  any  lai^e  object  which  intercepts  a  part  of  the  light 
by  which  it  is  teen,  but  exhibits  no  inequalities  of  light  and 
shade,  that  could  lead  lo  any  mistake  respecting  its  form.  But 
if  wc  place  some  particles  of  human  blood  under  similar  circum- 
stances, near  the  confine  of  light  and  shade,  although  they  ate 
little,  if  at  all,  less  transparent,  we  Immediately  see  an  annular 
shkde  on  the  disc,  which  is  most  marked  oa  the  side  of  the  centre 
on  which  the  marginal  part  appears  the  briglitest,  and  conse- 
quently indicates  a  depression  io  ^e  centre,  which  Delalorre 
mistook  for  a  perforation.  It  is  most  observable  when  the  drop 
is  drying  away,  so  that  the  particles  rest  oa  the  glass:  and  wheo 
a  snaaHer  particle  is  viewed,  it  has  merely  a  dark  central  spot, 
without  any  lighter  oentnd  space.  Nor  have  the  particles  ever 
appeared  to  me  "  as  flat  as  a  guinea,"  although  (heir  luris  is 
Botnetimes  not  more  then  one-third  or  one-feurth  of  tlieir  greatest 
diameter;  If  they  were  much  ihintier  than  this,  their  diftUwter 
would  be  more  diminished  than  it  is  wbeti  they  become  sphe- 
rical, by  the  effect  of  an  aqueons  fluid :  while  diis  form  co^ 
responds  to  a  diminution  to  about  f  of  the  ortgioal  diameter. 
Tbey  may  indeed  possibly  absorb  a  part  of  the  surrouodJog 
moisture  in  the  change;  but  ihey  do  not  seem  to  have  their 
dimensions  much  affected  by  the  fluid  in  which  they  are  sus- 
pended, since  they  may  easily  be  spread  thin  on  glass,  and  dried, 
without  much  change  of  their  magnitude,  at  least.in  the  direc- 
tion of  the  surface  to  which  they  adhere;  and  they  remain  dis- 
tinct as  long  as  the  access  of  moist  air  is  completely  excluded.' 
When  they  have  been  kept  for  some  time  in  water,  and  a  little 
solution  of  salt  is  added,  their  form  and  Structure,  as  Mr. 
Hewson  has  observed,  are  more  easily  examined,  and  appear  to 
resemble  those  of  a  soft  substance  with  a  denser  nucleus,  not 
eltugether  unlike  the  crystalline  lens  together  with  the  vitreous- 
lUHKurj  as  'Seen  from  behind :  but  mux  tee^ct  to  a  ceotral^ 
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fordcle  detached  within  a  vesicle,  "  like  a  pea  in  a  bladder,"  I 
caanot  doubt  that  Mr.  Hewsoa  was  completely  mistaken.  I 
have  oever  obKrved  a  prominence  in  the  outline  of  the  particlet 
of  the  human  blood  :  and  on  the  other  hand  1  am  not  perfectly 
CfXilideat  that  the  apperent  depression,  which  is  exhibited  in 
some  lights,  may  not  depend  on  tofaa  internal  variation  of  the 
refractive  density  of  the  pnrticie.  It  has  commonly  been  asserted, 
that  these  coloured  particles  are  readily  soluble  in  water;  hut 
thb  opinion  appears  to  be  completely  erroneous,  and  to  depend 
p>rtly  cm  their  passing  readily  through  filtering  paper,  a  circum- 
stance indeed  already  observed  by  Berzelius,  (Djuik.  ii.  p.  3,)  and 
partly  tm  the  extraction  of  a  great  part  of  their  colouring  matter, 
together  with  which  tbey  lose  mucn  of  their  specific  gravity,  go 
that  instead  of  subsiding,  they  are  generally  suspended  in  the 
fluid ;  their  presence  may,  however,  still  be  detected  hy  a  careful 
examination,  and  they  seem  in  this  state  to  have  recovered  in 
totne  measure  their  original  form,  which  they  had  lost  when  first 
iiomsrsed  in  the  water.  When  the  water  is  sufficiently  diluted^ 
•bout  thres-fourths  as  much  rectified  spirits  may  be  added  to  it 
without  destroying  the  appearance ;  but  after  a  few  months  it 
becomes  indUlioet,  although  neither  in  this  case  nor  is  that  of 
complete  putrefaction  do  the  globules  appear  to  become  consti- 
tuent parts  of  a  homogeneous  Suid.  The  existence  of  solid 
:>  particles,  io  fluids  which  at  first  «ght  appear  transparent,  is  the 
meet  rasily  detected,  by  looking  through  tbem.  st  a  small  lumi- 
nous object,  either  directly  or  by  reflection,  as,  for  example,  at 
the  image  of  a  candle  seen  at  the  edge  of  tlie  portion  of  the  fluid, 
beJd  in  a  tea-qwon;  in  this  case,  wherever  there  are  small  par^ 
tides  in  suspenncm,  for  instance,  in  milk  diluted  with  water,  they 
will  produce  a  minutely  tremulous  or  sparkling  appearance, 
>vhich  is  rend»ed  stilt  more  distinct  by  the  assistance  of  a  tens, 
and  which  depends  on  the  diversified  interceptitm  of  the  light, 
while  the  particles  are  carried  over  each  other  by  the  internal 
moticm  of  the  fluid.  This  test  is  applicable  to  all  cases  of  minute 
particles  held  in  suqrension ;  where  however  the  greater  number 
of  (he  particles  are  nearly  equal  in  dimensions,  tli6  luminous 
object  viewed  through  them  exhibits  a  mudi  more  striking 
appearance,  fier  it  is  surround^  by  rings  of  colours,  somewhaic 
Kseinfaling  those  of  the  rainbow,  but  di^rently  mranged,  and 
often  beautifully  brilliant.  The  blood,  a  little  diluted,  always 
cxiiibits  them  in  great  perfection,  and  they  afford  a  very  accu- 
rate criterion  for  the  distinction  between  pus  and  mucus:  mucus, 
containing  no  globules,  afibrds  no  colours,  while  those  which  are 
exhibited  by  pus  exactly  resemUe  the  appearance  produced  by 
the  blood,  the  rings  being  usually  of  the  same  dimensions : 
tvhenee  it  follows  that  the  globules  are  also  of  the  same  size,  for 
the  dimeosioas  of  the  rings  vary  with  those  of  the  particles 
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which  produce  them:  and  there  can  be  little  doubt,  from  this 
circumstance,  that  the  globules  found  in  pus  arc  the  identical 
globules  of  the  blood,  although  probably  somewhat  altered  in 
the  process  of  suppuiatioD.  A  minute  quantity  of  the  fluid  to 
be  examined  in  this  manner  may  be  put  between  two  small 
pieces  of  plate  glass,  and  if  we  hold  the  glass  close  to  the  eye, 
and  look  through  it  at  a  dblant  candle,  with  a  dark  object  behind 
it,  the  appearance,  if  the  globules  are  present,  will  be  so  con- 
spicuous as  to  leave  no  doubt  respecting  th«r  existence. 

n.  Descriptinn  of  an  Eriameter, 
The  rings  of  colours,  which  are  here  employed  to  discover 
the  existence  of  a  number  of  equal  particles,  may  also  be  em- 
ployed for  measuring  the  comparative  and  the  real  dimensions  of 
these  particles,  or  of  any  pulverised  or  fibrous  substances,  which 
■re  sufficiently  uniform  in  their  diameters.  Immediately  about 
the  luminous  object,  we  see'  a  light  area,  terminating  in  a  reddish 
dark  margin,  then  a  ring  of  bluish  green,  and  without  it  a  ring 
of  red:  and  the  alternations  of  green  and  red  are  often  repeated 
several  times,  where  the  pHrticles  or  fibres  are  sufficiently  uni- 
form. I  observed  some  years  ago  that  these  rings  were  the 
lai^r  as  the  particles  or  fibres  afibrding  them  were  smaller^  but 
that  they  were  always  of  the  same  magnitude  for  the  same  par- 
ticles. It  is  therefore  only  necessary  to  measure  the  angular 
magnitude  of  these  rings,  or  of  any  one  of  them,  in  order  to 
identify  the  size  of  the  particles  which  afford  ihem  ;  and  having 
once  established  a  scale,  from  an  examination  of  a  sufficient 
number  of  substances  of  known  dimensions,  we  may  thus  deter- 
mine the  actual  magnitude  of  any  other  substances  which  exhibit 
the  colours.  The  limit  between  the  first  green  ring,  and  the 
red  which  surrounds  it,  afTords  the  best  standard  of  comparisoa, 
and  its  angular  distance  ifiay  be  identified,  by  projecting  the 
rings  on  a  dark  surface,  pierced  with  a  circle  of  very  minute 
holes,  which  is  made  to  coincide  with  the  limit,  by  properly  ad- 
justing the  distance  of  the  dark  substance,  and  then  this  distance, 
measured  in  semidiameters  of  the  circle  of  points,  gives  the  cor- 
responding number  of  the  comparative  scale.  Such  an  instrument 
I  have  called  an  Eriometer,  from  its  utility  in  measuring  the 
fibres  of  wool,  and  I  have  given  directions  for  making  it,  to  Mr. 
Fidier,  in  Foley-street,  The  luminous  point  is  afforded  by  a 
perforation  of  a  brass  plate,  which  is  surrounded  by  the  circle  c^ 
minule  holes ;  the  substance  to  be  examined  is  fixed  on  some 
wires,  which  are  carried  by  a  slider,  the  plate  being  held  before 
an  Argand  lamp,  or-  before  two  or  three  candles  placed  in  a  line; 
the  slider  it  drawn  out  to  such  a  distance  as  to  exhibit  the 
required  coincidence,  and  the  index  then  shows  the  number 
representing  the  magnitude  qf  the  substance  euntined,    TbQ 

Google       . 
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instrumeDt  may  be  rendered  more  portable,  tbougb  Bomewfaat 
less  accurate,  by  merely  making  the  perforations  in  a  blackened 
card,  furnisbed  witb  a  graduated  piece  of  tap«.  An  eye  not 
short-sigbted  will  generally  require  tlie  assistance  of  a  lens,  when 
the  instrument  is  made  of  the  most  convenient  dimensions, 
which  I  have  found  to  be  such  as  to  have  two  circles  of  points,  one 
at  -^  and  the  other  -^  of  an  inch  in  semidiatneter,  with  their  cor- 
responding scales.  The  central  perforations  are  about  ^  and  -^ 
of  an  inch  in  diameter ;  tlie  points  8  or  10  only  in  each  circle, 
and  as  minute  as  possible.  The  light  of  the  sun  might  also  be 
employed,  by  fising  the  circle  of  points  at  the  end  of  the  tube 
of  a  telescope:  but  it  rather  adds  glare  than  distinctness  to  the 
colours:  nor  have  I  been  iible  to  gain  any  thing  by  looking 
through  coloured  glasses,  or  by  using  lights  of  different  quali- 
ties. Where  the  object  consists  of  fibres  which  can  be  arranged 
in  parallel  directions,  a  fine  slit  in  the  plate  or  card  affords 
brighter  colours  than  a  simple  perforation,  and  the  points 
must  in  this  case  be  arranged  in  lines  parallel  to  the  slit ;  but  if 
care  is  not  taken  to  stretdi  the  fibres  sufficiently,  the  employ- 
ment of  the  slit  in  this  manner  will  make  them  appear  coarser 
than  they  really  are.  The  colours  will  still  appear,  even  if  there 
be  a  considerable  difference  in  the  dimensions  of  the  fibres  of 
particles,  but  they  will  be  so  much  the  less  distinct  as  the  differ- 
ence is  greater.  In  tliis  case  the  measure  indicated  will  be 
intermediate  between  the  extreme  dimensions ;  although  most 
commonly  it  will  be  seen. somewhat  below  the  true  mean,  the 
colours  exliibited  by  the  finer  fibres  prevailing  in  some  degree 
over  the  rest.  The  latitude,  however,  which  the  eriometer 
affords  in  the  regularity  of  the  substances  measured  by  it,  and 
iu  collecting  into  one  result  the  effect  of  many  thousands  of 
particle),  or  of  an  endless  variety  of  small  differences  in  the 
diametei'S  of  fibres,  give  it  an  unquestionable  preference  over 
every  kind  of  micrometer  which  measures  a  single  interval  only 
at  once,  with  respect  to  all  applications  to  agriculture  or  manu- 
factures; for  in  reality  there  is  not  a  single  fibre  of  wool  among 
the  millions  which  constitute  a  fleece,  that  preserves  an  uniform 
diameter  throu^out  its  length,  and  the  difierence  is  still  greater 
between  the  fibres  which  grow  on  different  pans  of  the  animal  j' 
so  that  to  take'  a  single  measurement,  or  even  any  practical 
□umber  of  measurements,  by  the  most  accurate  micrometer,  in 
the  usual  acceptation  of  the  term,  for  a  criterion  of  the  quality 
of  a  fleece,  can  tend  only  to  the  propagation  of  error  or  conjec- 
ture in  the  semblance  of  the  minutest  accuracy.  Even  n^tb  the 
kilometer,  the  difficulty  of  obtaining  a  hvr  average  of  the  qua- 
lity of  a  sample  of  wool  is  extremely  great ;  it  is  absolutely 
Deoewary  to  preserve  the  fibres  as  much  as  possible  in  their  natural 
Kelativf  situation,  and  to  examine  them  near  the  middle  of  their 
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lengtli ;  the  ends  next  the  skin  are  almost  always  considfefRbly 
iiner,  and  tlie  outer  ends  gentrally  coarser,  than  the  rest ;  btit 
this  tllf^'eretice  is  greater  in  sdlne  kinds  of  sheep  than  in  others, 
and  as  far  as  I  have  observed,  it  is  less  in  the  Merinos  and  thelf 
crosses  thdn  iii  other  sheep  :  there  is  al^io  far  less  difference  Itt 
fhe  ditfen^nt  parts  of  the  same  fleece  in  thesb  breeds  than  ill 
Others ;  still  however  this  difference  is  very  observable,  aUhongh 
it  is  probable  that  some  part  of  the  sheep  might  he  found  tfhich 
iti  all  cases  tnight  fairly  be  considered  as  a^rt]ing  nearly  the 
average  of  the  whole  fleece;  and  I  imagine  that  the  part  of  the 
back  about  the  loins  is  the  .most  likely  to  be  possessed  of  this 
property ;  so  that  the  middle  of  the  fibres  of  this  part  of  the 
fleece  might  be  assumed,  in  the  finer  kinds  of  Wool,  as  alfiirdiog 
fl  fuir  measure  fur  the  whole. 

in.   Scale  of  the  Eriotneter. 
The  theory  which  suggested  to  me  the  construction  of  the 
eriomet^r  requires  some  corrections  in  its  immediate  applica- 
tion, which  depend  on   circumstances  hot  completely  under- 
stood ;  at  present,  therefore,  I  shall  only  employ,  for  the  deteir- 


lion  of  the  true  value  of  the  numbers  of  its  scale,  an 


txpe- 


r;;l  comparison  of  its  indicaiidns  with  sottie  microscopical 
me^isnrements,  which  Dr.  Wollaston  has  been  so  good  as  to 
perform  for  me,  with  an  admirably  accurate  micrometer  of  his 
own  invention. 

The  dust  or  seed  of  the  lycoperdon  bovista  he  finds  to  be  -j-jV^ 
of  an  iuch  in  dinmeter :  tin's  sul^tance  gives  very  distinctly  3'5 
on  the  scale  of  ihe  criometer;  and  3-5  x  8500  =  29750.  The 
globules  of  the  blood  measured  t^i  a"d  immediately  after- 
wards, when  examiiieJ  in  the  same  stale  by  the  eriometer,  indi- 
cated about  fi-i ;  and  6-5  x  4900  =  .S1S50.  A  wire  of  platina, 
obtaine'd  by  a  very  ingeniou?  method,  peculiar  to  Dr.  Wollaston, 
measured  ^^^fV^i  ""d  when  coiled  up,  gave  n.  9of  the  eriometer: 
and  9  x  3200  =  2S800.  llie  mean  of  a  considerable  iliimber  of 
comparative  observations  on  fibres  of  wool,  between  n.  20  aft4 
So,  afforded  also  28800  for  a  product, 

A  mean  of  these  e.xpLTiments  gives  very  nearly  ^,-5-^-5-^  for  the 
pnit  of  the  scale  of  the  eriometer.  Some  former  investigations 
Iiad  led  me  to  attribute  to  this  unit  a  value  somewhat  smaller, 
pspecially  for  the  lowest  numbers;  and  I  had  obtained  a  formula, 
and  made  a  table,  for  ascertaining  the  true  dimensions  of  any 
substance  measiired  by  the  instrument,  according  to  the  result  of 
these  investigations :  hut  since  my  later  experiments  seem  to  hare 
supei-seded  the  mode  of  calculation  which  I  h^d  adopted,  I  ihinlf 
it  uiineeessBry  to  insert  the-table. 

Having  sufficiently  ascertained  the  true  value  of  the  Indica- 
tions of  the  eriometrical  table,  1  shall  no^  enumerate  thp  meg|- 
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atirefflents  of  the  priodpal  uibitantes  which  I  hare  exantincd 
With  the  iDStnunent. 

IV.  Sulsltt7ices  measured  by  ilie  Eriometer. 

Milk,  diluted,  very  indislinct,  about   S 

Dust  of  lycoperdon  boviita,  rery  distinct 3^ 

Bullock's  blood,  from  beef  4^ 

Smut  of  barley,  called  mule  ear 6^ 

Blood  of  a  mouse 6^ 

tiuman  blood  diluted  with  water,  5  ;  after  stauding  some 

days,  6",  or 7 

Blood  recently  diluted  with  serum  only 8 

P«  7^ 

pilk,  very  uregular,  about 12 

Beaver  wool,  very  even,  (jointed)   13 

Angola  wool,  about 14 

Vigouia  wool IS 

Siberian  hare's  wool,  Scotch  hare's  wool,   foreign  coney 

wool,  yellow  rabbit's  wool,  about 15^ 

&f ole's  fur,  about IS 

Skate's  blood,  very  indistinct,  about '. 16    - 

AmeriGHi  rabbit's  woo),  British  coney  wool,  about 16^ 

Buffiito's  woo!  ......  V IS 

Wool  of  the  oris  montnna 18 

Finest  seal  wool,  mtxal,  about 18|. 

Shawl  wocA  18,  n , vl9 

QoKt't  wool 19 

Cotton^  nrj  uaequBl,  aboot. -I^ 

Peravian  wool,  mixed,  the  finest  k>cks 20 

A  nnall  \aA.  of  Wt^eh  wool .m 

fhxou  Woo),  a  few  fibres  J7>  some  28,  chiefly .39 

An  B«cunal  ram,  at  Lord  Somerville's  show,  ^  to   M 

Mr.  Weitcrn'i  ^th  Down,  scOk  ^KciitieM 84^ 

Idoneza  wool,  24  to  S9,  gemnlty   35 

Pautar  wdol,  24  to  £9,  generally .25^ 

Alt»ccawool,  atout... i at 

FariwKrf  laurertinus.... .» 26 

Rydand  Merino  wool,  Mr.  Henty   2f 

Merino  Sotnh  Down  wool,  Mr.  Henty 08 

Seed  of  lycopodinm)  heaotifully  dbtiact 32 

Swjdi  Dow*  ewe,  Mr.  W.  B.' S» 

Coane  w«rf,  Sossex 4S 

Cdamiyroalf  from  some  wonted 60 

it  Wotild  not  he  iHfScutt  to  obtain  trom  these  measures  a 
tolerable  a[)proximatIon  to  the  value  of  wool  at  its  usual  prices^ 
|f*e  square  the  number,  and  iubti««  826,  the  rflnauBder  will 
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1>e  about  the  number  of  pounds  that  are  worth  100  Knioeas. 
Thus,  for  good  Lioneza,  n.  25,  25  X  25  —  325  =  300,  giving  7j. 
a  pound ;  for  moderate  South  Down,  n.  S5,  35  x  35  —  300  ^ 
900,  or  2f .  4ff.  a  pound :  which  is  probably  about  the  proportional 
value,  though  both  the  pn^nional  actd  the  real  valuea  miHt 
fluctuate  according  to  the  demand  of  the  manufacturer. 


Article  X. 


tin  Sir  H.  Davy's  Theory  of  Chlorine,  and  its  Comptmmis.  By 
Mr.  William  Henderson,  Member  of  the  Royal  Medical 
Society  of  Ediuburgh. 

(Csntinucif  fram  p.  13.) 

U.  Oxymuriatic  Gas,  hy  Us  Action  on  Metals  and  Ltfiammahles, 
produces  Stdistances  differing  essentially  from  Ike  Oxides  o/" 
ihe  same  Badies, 

Tub  new  theory  was,  until  very  lately,  secure  from  assault  on 
ihb  quarter ;  for  except  two  passages  in  the  Philosophical 
Transactions,  nothing  deflnite  had  been  advanced  respecting  this 
fxrint  by  its  supporters.    These  passages  1  insert : — 

**  Muriatic  acid  gas,  as  I  have  shown,  and  as  is  farther  proved 
by  the  researches  of  MM.  Gay-Lussac  and  Tbenard,  is  a  com- 
pound of  a  body  unknown  in  a  separate  state,  and  water.  The 
water,  I  believe,  cannot  be  decompounded,  unless  a  new  com- 
bioatitm  is  formed ;  thus  it  is  not  changed  by  charcoal  ignited 
in  the  gas  by  voltaic  electricity ;  but  it  is  decompounded  by  all 
the  metals ;  and  in  these  cases  hydrogen  is  elicited,  in  a  manner 
nmilar  to  that  in  which  one  metal  is  precipitated  by  another,  the 
oxygen  being  found  in  the  new  compound."  * 

"  In  some  experiments,  made  very  carefully  by  my  brother, 
Mr.  John  Davy,  on  the  decomposition  of  muriatic  acid  gas  by 
heated  tin  and  zinc,  faydrt^en  equal  to  about  half  its  volume  was 
disengaged,  and  metallic  muriates,  the  same  as  those  produced  by 
the  combustion  of  tin  and  sine  in  oxymuriatic  gas,  resulted. "f 

Tbese  two  authorities  are  in  very  positive  terms ;  and  if  they 
are  to  be  relied  on,  the  products  of  the  action  of  oxymuriatic 
gas  on  metals,  though  not  similar  to  those  which  result  from  the 
action  of  oxygen  on  the  same  bodies,  are  precisely  what  they 
were  thought  to  be,  viz.  compounds  of  the  metals  and  oxygen, 
with  which  the  muriatic  acid,  condensed  &om  the  waot  c^ 

•  Phil.  Turn,  IBiO,  f.  6T.  -f  Phil.  Tram.  1810,  p.  SST. 
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water,  has  united  to  form  muriates.  To  this  cooclunon  it  will 
of  course  be  objected,  that  these  passages  were  written  previous 
to  the  adoption  of  the  nemtheory.  This  objection  will,  however, 
vanish,  oa  considering,  that  it  is  not  to  tlie  opinions,  hut  to  the 
&cts  contained  in  the  passages  cited,  tliat  tny  reasoning  has 
reference. 

By  the  publication  of  Mr.  J.  Davy's  paper  on  the  combinations 
of  chlorine  with  the  meta^,*  1  am  enabled  to  bring  this  part  of 
the  discussion  more  completely  under  examination  than  could 
before  be  done ;  and  in  doing  this  I  shuU  be  as  brief  as  the  nature 
of  the  reasoning  employed  will  allow. 

Ilie  first  compound  noticed  in  this  paper  is  cupranc  ;  which 
is  formed  "  by  ecposing  slips  of  copper,  partially  immersed  ia 
muriatic  acid,  to  the  atmosphere."  Mr.  J.  Dsvysays  that  in 
this  process  the  deliquescent  muriate  is  formed — "  which  flow- 
ing into  the  muriatic  acid  is  chai^d  by  the  action  of  the  im- 
mersed copper  into  cuprane."  According  to  this  view,  cuprana 
caonot  contain  more,  but  may  have  less  chlorine  than  can  be 
yielded  by  the  muriatic  acid  of  the  deliquescent  muriate;  yet 
the  analysis  given  ascribes  to  it  a  proponion  of  chlorine  exceeding 
by  12'18  per  cent,  what  it  can  contain  consistently  with  Che- 
Devix's  analysis  of  the  proto- muriate,  and  approaching  within  a 
minute  quantity  to  the  propordon  given  byProuEt,t  as  belonging 
to  the  per-muriate. 

Again,  cuprane  is  stated  to  be  composed  of  64-  of  copper, 
and  36'  of  chlorine.  According  to  Chenevix,  the  proto-mufiate 
contains  70-25  of  protoxide  (of  which  CS-lSl  is  copper),  and 
24*75  of  muriatic  acid.  Now  it  is  worthy  of  notice,  that,  oa 
the  principles  of  the  old  theory,  the  quantity  of  oxygen  con- 
tained in  the  pixitoxide  is  capable  of  forming  oxymuriatic  gat 
with  24'383  of  muriatic  acid ;  so  that  the  only  difficulty  in 
Teconciling  these  analyses  is  the  water  contained  iu  the  proto- 
muriate,  which  Mr.  J.  Davy  seems  to  have  laid  to  the  account  of 
the  chlorine. 

From  the  analysis  of  cupranea  having  been  performed  oa 
its  solution,  it  appears  that  Mr.  J,  Davy  in  fact  examined 
the  deliquescent  muriate,  into  which,  he  says,  that  it  is  can- 
verted  by  the  action  of  water.  But  the  result  of  Mr.  J.  Davy's 
snalysis  exceeds  in  the  proixirtion  of  the  chlorine  that  given  by 
Proust  by  26-816  per  cent.  How^can  this  quantity  of  chlorine 
escape  from  its  combination  when  tlie  compound  is  dissolved  in 
water,  and  again  enter  into  union  with  the  copper  on  the  water 
being  separated.  Another  difficulty  also  lies  against  the  analysis 
of  cupranea.  Mr.  J.  Davy  says  that  it  b  composed  of  47  of 
foppei  and  53  of  chlorine.    Now  4?  of  coiqwr,  in  passing  to 

*  Phil.  Jma,  1818,  p.  169.  t  Ann.  de  C^ia.  ((>■>■«  xx^ii'  *'"■ 
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the  state  of  peroxide,  uoite  with  15-6?  of  on^n;  which  qmn- 
litjr  of  oxygen,  on  the  piaciples  of  the  old  theory,  r«c  convert 
59*93  of  muriatic  acid  into  onytnuwticgu;  or  (which  is  the 
■nme  thing),  on  the  basis  of  the  new  theorj,  can  unite  with  the 
bydrogen  contained  in  that  quantity  of  niuriatic  acid  gas.  But 
it  appears  by  Proust's  analysis,  that  <i2'(>7  of  peroxide  of  copper 
cannot  combine  with,  oi  act  on  more  than  37*8  of  muriatic 
teid. 

A  deficiency  ctf  previous  uialyses,  in  which  I  could  confide, 
prevented  my  examining  in  detail  Mr.  J.  Davy's  account  of  the 
compounds  of  chlorine  with  tin,  iron,  manganese,  zinc,  arsenic* 
snlimony,  and  bismuth.  T  may,  however,  be  permitted  to  say 
«  few  words  respecting  the  compounds  of  iron.  It  is  stated  bjr 
Mr.  J.  Davy,  that  ferranea  has  more  chlorine  than  ferrane,  and 
tlurt  the  solutions  of  these  compounds  are  the  red  and  freeo 
nnriates  of  iron  respectively.  Sir  H.  Davy*  states,  that  a 
sdutiMi  of  the  red  muriate  may  be  converted  into  the  green  l^ 
Mlphuretcd  hydrogen.  This  is  easily  explained,  if  we  suppose, 
according  to  the  ohi  theory,  that  the  iron  is  converted  into  a 
protoxide  by  the  sulphureted  hydrogen  :  but  if  we  suppose  the 
won  to  be  in  both  cases  in  the  metallic  state,  or,  in  other  wOrdS) 
exposed  to  a  substance,  with  which  it  cntmot  unite  until  it  haa 
assumed  that  state,  the  effect  of  the  sulphureted  hydrt^Q  seem* 
by  no  means  ea^^ily  explained. 

Horn-lead  is  said  by  Mr.  J.  Davy  to  coataii)  7'*'32  ^f  i^i* 
md  itb-Ji  of  chlorine.  According  to  Kirwan's  analysis,  it  haa 
7£  of  ieadft  and  18-23  of  muriatic  acid;  which,  by  the  new 
theory,  can  yield  only  17'<>  of  chlorine.  In  this  case,  the  p«>- 
portioo  of  lead  seems  to  answer  very  well ;  faut  that  of  chlorine 
is  over-rated,  hy  8-16  per  cent. 

AgMD,  by  me  analyos  of  Kirwan,  born-lead  contains  5-77  <^ 
oocygen ;  which,  on  the  prioeif^es  of  the  old  thewy,  are  suffi* 
rient  to  form  35-64  of  oxy muriatic  gas,  by  union  with  muriatic 
acid.  Is  this  very  singular  coincidence,  with  the  Mhera  before 
stated,  to  be  regarded  as  merely  accidental  ? 

111.  IFhm  carefully  dried,  Oxymcriatic  Gas  it  incapahk  of 
eetmg  on  Charcoal. 

This  seems  accounted  for,  on  the  old  theory,  by  saying,  that 
ihe  flKymuTiatic  gas,  if  it  acted  on  the  charcoal,  oud  imputed 
its  oxygen  to  it,  must  give  rise  to  a  qitautity  of  muriatic  acid ; 
hat  that  tbis  acid  being  incapable  of  existing  tn  an  insulated 
atote,  and  there  being  no  water  present,  those  actions  by  wluch 
its  evolHtions  wouH  be  caused  are  prevented.  In  this  way,  the 
vhfde  comes  to  be  merely  an  additional  in$laBoe  of  the  pewer  <£ 

•  RnohAm.  Ac  p.  IBS.  -f  TbotoMu'i  ijrttn,  Ao.  iU.  p.  86i. 
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that  modification  of  affinity  which  has  heen  named  disposing  or 
resultiog.  According  to  the  new  theory,  on  the  other  hand, 
this  want  of  action  admits  of  do  explanation  or  reference  to  any 
general  class  of  phenomena ;  but  must  be  ranked  as  an  ultimate 
and  inexplicable  fact. 

In  some  Instances,  as  in  that  of  hydrogen  and  nitrogen,  the 
nascent  state  favotirs  combinaiion.  In  others,  as  corundum 
with  acids,  the  absence  of  cohesion  is  necessary.  In  a  third 
class,  as  nitrogen  and  oxygen,  a  previous  partial  union  effects  9 
combination,  otherwise  nearly  impracticable.  A  case  such  v 
the  present  requires  the  most  scrupulous  attention  to  all  lhes« 
drcumstances,  as  hr  as  is  possible.  The  last  of  these  has  been 
made  the  subject  of  experin^ent  by  Mr.  Murray,*  and  by  Mr. 
J.  Davy,t  who,  though  he  first  assejted  that  dried  carbonic  oxid« 
was  not  acted  on  by  oxymuriatic  gas,  states  in  a  subsequent 
paper, :[  that  they  combine  on  simple  exposure  to  day-light;  and 
that  firom  the  combination  there  results  a  peculiar  add  gas,,C(«n- 
posed  of  chlorine  and  carbonic  oxide.  May  it  not  be  a  chemictil 
compound  of  muriatic  and  carbonic  acids  ? 

Mr.  Murray  tried  some  experiments,  lyith  a  very  ingeniom 
arrengeraent,  of  oxymunatic  gas,  carbonic  oxide,  and  ammo- 
niacal  gas.  The  public  are  already  in  possession  of  the  results ; 
iHit  it  must  be  observed,  that  the  confidence  to  which  they  might 
otherwise  appear  entitled,  seems  somewhat  lessened  by  the 
recent  discovery  of  an  explosive  compound,  apparently  of  oxjr- 
tmirialic  gns  and  nitrt^n.  § 

IV.  Waie^f  is  formtd  m  aknosl  all  Cases  of  the  Evohtikm  of 
OxymuTtaiic  Gas. 
The  principal  methods  of  Staining  (»ymuriatic  gas  may  be 
mdied  uader  two  heads  }  viz.  1.  Muriatic  acid  made  to  act  o» 
the  perocide  of  manganese.  2.  Hyper- ox ymuriate  of  potasb 
wpoeed  to  the  action  of  strong  liquid  muriatic  acid. 

1.  Of  fhe  jiuiioR  of  Muriatic  Acid  on  the  Penjtctde  ^  Mm- 
gaTiese. 
Ilie  common  rationale  given  of  this  action,  previous  taths 
oew  Aeory,  was,  that  the  peroxide  ef  manganese  being  insoluble 
in  muriatie  acid,  while  the  protoxide  yields  readily  to  it,  the 
various  existing  attractions,  aided. Iw  heat,  suffice  to  disunite  ihe- 
mai^aneie  and  the  oxygen,  which  Is  instantly  seized  on  by  the 
muriatic  acid  to  farm  oxymupiatic  gas.  Acovding  to  Sir  H. 
Davy's  ideas  of  the  nature  of  chlorine,  we  must  have  recourse 

•  Ificbollnn'j  Jenrnal,  vol.  iiTiii.  p.  138,  &c, 
t  Nirhalson's  JoDrnal,  vol.xivlH.  p.  It3,  &c. 
j;  Nicfaolson'i  Journal,  vol.  iii.  p.  fiS. 
If  SKKiclicil9nn's.Jonrnal,  i«l.  xxxiv.  pp.  180,  STO. 
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to  tbe  attractions  between  the  chlorine  and  the  manganese,  and 
between  the  hydrogen  and  the  oxygen  j  which,  together  with 
the  disposition  of  the  chlorine  to  assume  tiie  elastic  I'orm,  must 
be  conceived  sufficient  to  overcome  the  attwctions  bttweeu  the 
manganese  iind  the  oxygen,  and  between  the  chlorine  aod  tlie 
hydrogen,  'i'o  this  explanutiun,  however,  besides  the  gratuitous 
assumption  that  ciilorine  attracts  the  manganese  more  stroQgly 
than  oxygen  docs,  it  is  absoiuleiy  indispensable  that  foydrogen 
should  uttract  oxygen  more  strongly  than  it  attracts  chlorine: 
yet,  as  is  remartted  by  an  anonymous  correspondent  of  Mr. 
Nicholson,*  Sir  H.  Davy  afterwards  infers  that  the  attraction 
between  chlorine  and  hydrogen  is  the  more  powerful.t 

2.  Of  the  Action  of  strong  liquid  Muriatic  Acid  on  Hyper-oxy- 
muriate  of  Potash. 
It  may  be  well  to  take  a  brief  view  of  the  formation  of  this 
salt,  before  proceeding  to  ccHisidec  the   process  Ux  obtaining 
oxymuriatic  gas  from  it. 

If  a  stream  of  oxymuriatic  gas  be  passed  through  a  solution  of 
potash,  it  undergoes  a  change ;  in  consequence  of  which  we  find 
in  the  liquid  the  two  salts  known  by  the  names  of  muriate  and 
hyper-oxy muriate  of  potash.  According  to  the  old  theory,  this 
change  consists  in  the  extrication  of  oxygen  from  part  of  the 
oxythuriatic  gas,  and  the  absorption  of  this  oxygen  by  the 
remaining  portion.  On  Sir  H.  Davy's  principles,  the  most 
direct  explanation  is,  that  part  of  the  chlorine  decomposes  a 
portion  of  the  water,  forming  muriatic  acid  by  union  with  its 
bydrogen,  while  the  rest  of  the  gas,  uniting  with  the  oxygen  of 
this  portion  of  water,  gives  rise  to  hyper-ox y muriatic,  or,  as  it 
would  almost  require  to  be  called,  chloric  acid.  To  thb  expla- 
nation  it  were  needless  to  urge  any  objectio|i,  as  Sir  H.  Davy 
does  not  give  it  his  sanction.  He  holds  tiie  salt  known  by  the 
name  of  hyper-oxymuriate  of  potash  to  lie  coniposed  of  a  gas, 
which  he  has  called  euchlorine,  united  to  peroxide  of  potassium. 
The  merits  of  this  opinion  1  shall  have  occasion  to  discuss  in  the 
sequel. 

Another  idea  has  been  started  with  regard  to  the  nature  of  ibis 
talt  by  Mr,  Crane,!  **'ho  holds  it  to  be  composed  of  chlorine, 
water,  and  the  unknown  base  of  tlie  alkali.  If,  however,  water 
be  the  source  of  all  the  oxygen  which  may  be  procured  by  beat 
from  tlic  salt  in  question,  that  compound  must  exist  in  it  in  tb^ 
prt^rtioD  of  at  least  44'S1J3  grs.  to  100  grs, ;  and  the  hydrogen 

■  Nichnhnn's  Jnurnal,  vnl.  xiviii.  p.  360. 

+   Phil.  Trans.  ISI  I,  p.  15S,     $ec  aKa  p.  S9  of  llie  •ame  vol.   <thrr«  Ihtu. 
oppoiile  mod iGcal ions  of  aOiDilj'  are  succc^ively  rrasoneil  on  in  ' 
parngmphs. 

i   Nicbolioo's  Jautoal,  vol.  zilz.  p.  44,  &c. 
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of  this  (about  6'405  grs.)  is  sufEcient  to  comUne  with  not  liess 
than  226*64  cObic  inches  of  chlorine ;  while  according  to  tite 
analysis  of  Chenevii,  100  grs.  of  hyper-oxymuriate  of  potash 
cannot  possibly  contain  more  than  (i2'298  cubic  inches  :  so  that 
we  should  expect  an  evolution  of  as  much  hydrogen  as  can 
combine  with  \  64*342  inches  of  chlorine ;  yet  no  admixture  of 
hydrogen  has  been  detected  in  the  oxygen  procured  by  lieatii^ 
hyper-oiyaiuriate  of  potash.  The  formation  of  the  muriate  along 
with  the  hyper-oxy muriate  is  accounted  for  by  Mr.  Crane,  hi 
supposing  part  of  the  muriatic  acid  to  be  volatilized  by  the  heat 
employed :  but  this  must  appear  insufficient  whea  we  reflect, 
that  even  if  the  oxymuriatic  giis  be  passed  through  a  receivn 
containing  water,  previous  to  being  brought  to  act  on  the  alkali, 
there  is  a  proportion  of  muriate  formed. 

Id  accounting  for  the  decomposition  of  the  liquor  of  I^baviui 
by  ammonia  and  water,  Mr.  Crane  supposes  the  chlorine  to  be 
attracted  from  the  tin  by  the  ammonia;  but  Sir  H.  Davy  says,* 
"  Muriate  of  ammonia,  and  muriate  of  magnesia,  are  perfectly 
coirect  expressIoDs ; "  and,  on  auother  oocasion,t  "  Muriate  of 
ammonia  is  composed  of  muriatic  acid  gas  and  ammonia ; "  nor 
have  we  any  evidence  that  ammonia  is  capable  of  direct  comtn- 
nation  with  oxymuriatic  gas. 

When  hypcr-oxy muriate  of  potash  is  acted  ou  by  muiiatic  acid 
very  much  diluted,  a  peculim-  gas  is  disengaged,  to  which  Sir  H. 
Davy  gave  the  name  of  euclilorine.  X 

On  applying  a  very  gentle  heat  to  this  gas,  it  explodes,  and  is 
resolved  uto  chlorine,  and  oxygen,  its  volume  being  at  the  same 
time  increased,  according  to  Sir  H.  Davy,  in  the  proportioa  of 
120  to  100. 

This  gas  is  stated  by  its.  discoverer  to  consist  of  I  of  oxygen 
united  to  2  of  chlorine  :  it  is  incapable  of  supporting  combus- 
tion ;  and  this  circumstance  is  looked  on  by  Sir  H.  Davy  as  an 
argument  in  favour  of  his  tlieory.  "  If,"  says  he,  "  the  power 
of  bodies  to  bum  in  oxymuriatic  gas  depended  upon  the  presence 
of  oxygen,  they  all  ought  to  burn  with  much  more  energy  in 
the  new  compound."  §  This  argument  is,  however,  entirely 
tamed  aside  by  what  he  adds  almost  immediately  after;  viz. 
"  Supposing  oxygen  and  oxymuriatic  gas  to  belong  to  the  same  ■ 
class  of  bodies,  the  attraction  between  them  might  be  conceived 
very  weak,  as  it  is  found  to  be."  Now  it  is  certainly  not  easy 
to  conceive  that  two  bodies,  both  of  which  are  excellent  sup- 
porters of  combustion,  and  which  possess  for  each  other  an 
i^ttraction  so  feeble  as  to  be  easily  subverted  by  the  heat  of  the 
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hand,  should,  in  consequence  of  so  slij^lit  a  combinittion,  be 
jrendered  incapable  of  perforniing  this  office.  This  supposition 
■eems  quite  as  difficult  to  be  iiminttuned  as  the  one  wliicb  is 
■necessary  to  reconcile  the  fact  to  the  old  theory  ;  and  which  has 
been  laid  hold  of  as  an  argument  against  tliat  explanation,  viz. 
that  "  t))is  muriatic  acid  with  one  dose  of  oxygen  suppt^ti 
combustion,  and  with  «□  adtKtionel  dose  becomes  a  non-sug- 
poTter."  Improbable  as  this  supposition  seems  at  6rst  sight,  we 
are  Airnished  with  a  nearly  analogous  instance  in  the  actions  of 
nitric  and  nitrous  osides  on  living  animals.  Besides,  owing  to^ 
.the  great  facility  with  which  this  gas  is  decomposed,  the  heat  to 
which  the  substances  eifperimented  on  could  be  exposed  must 
bare  been  very  trifling,  and  Jar  below  what  is  necessary  to  cause 
their  inflammation  in  pure  oxygen. 

We  are  now  prepared  to  examine  Sir  H,  Davy's  theory  of 
hyper-oxymuriate  of  potash,  which  he  holds  to  he  composed  of 
ciichlorine  united  to  peroxide  of  potassium.  We  are  not  as  yftt 
in  possession  of  any  very  decisive  analysis  of  this  peroxide  ;  but 
Sir  H.  Davy  mentions,  that  with  2  grains  of  potassium  he  ob- 
tained an  absorption  of  2  6  cubic  inches  of  oxygen,  the  weight 
(rf  which  quantity  is  "884  of  a  grain  :  while  it  appears  probame 
that  2  grains  of  poiassiQm,  in  passing  to  the  state  of  potash, 
llhsorbonly  "278  of  a  grain,  beuig  rather  less  than  one-third  of 
the  quantity  taken  to  form  the  peroxide.  According  to  Chenevix, 
JOO  grs.  of  hyper-osy muriate  of  potash  contain  3y'2  grs.  of 
potash.  Now  in  passing  to  the  state  of  peroxide,  this  quantity 
irill  absorb  21-98116  grs.  of  oxygen  ;  but  since  from  100  grs.  « 
the  salt  38-478  grs,  of  oxygen  may  be  obtained,  there  remain 
1649684  grs.  which  must  enter  into  combination  with  the 
chlorine  to  form  euchlorioe.  Sir  H.  Davy  says,  as  was  already 
remartedj  that  this  gas  consists  of  2  of  chlorine  united  to  1  of 
oxygen.  U  by  volume,  their  relative  weights  must  be  as  725  to 
170 ;  and  in  this  proportion,  16-49684  grs.  of  oxygen  require 
fi9'86616  grs.  of  chlorine,  a  quantity  exceeding  by  44*05971 
grs,  the  weiglit  of  what  the  salt  may  be  conceived  to  contain.  If 
Bir  H.  Davy  means,  that  2  by  weight  of  chlorine  unite  witb  1 
by  weight  of  oxygen  (which,  from  his  atlducing  it  in  illustration 
and  eorrobortttion  of  the  theory  of  definite  volumes  in  gases,  I  ' 
cannot  think  he  does),  the  weight  of  chlorine  required  is 
32-99368  grains,  which  still  considerably  exceedi' 25-80645 
grains  fthe  quantity  contained  in  iOO  grs.  of  the  salt),  and 
which  differs  yet  more  from  l9-i63  grs.  the  proportional  quan- 
tity as  ascertained  by  calculation  on  Sir  H.  Davy's  principles' 
from  the  quantity  of  muriate  of  potash  fiMined  along  with  the 
hyper -oxyiauriate. 

According  to  the  old  theory,    100  grs.  of  potash,   with  a* 
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mach  oxyrsuriatic  gas  as  they  cao  act  on,  ouglit  to  yield  nearly 
i'JG'ASG  ga.  of  saline  matter,  consisting  of  113-176  grs.  of 
muriate,  end  C3'28  grs.  of  hype r-oxy muriate. 

According  to  Sir  Hi  Davy's  theory,  tlie  resuUiog  quantity  of 
saline  matter  ought  to  be  ISJ-lSSgra.j  of  which  ))7'535  grs. 
should  be  muriate,  anil  35-^53  grs.  hyper- o\y muriate.*  He  has, 
however,  given  a  calculation  somewhat  different  from  this  j  f  by 
which  it  appears  that  100  gre.  of  potash  yield  1(>3'S72  grs.  of 
saline  matter,  contaiuing  127'4  grs.  of  muriate,  aitd  40-97^  of 
hy  per-oxy  m  u  riate . 

It  is  only  when  strong  mumtic  acid  is  made  to  act  on  the  salt 
that  osymuriatic  gas  is  obtained.  It  were  needless  to  extend  a 
paper,  already  too  long,  by  detailing  the  opposite  theories  of  thii 
proce^;  it  may  be  sufficient  to  remark,  [hni,  according  to  Sir 
H.  Davy's  view,  hydrogen  must  attract  oxvgcn  more  powerfully 
than  it  attracts  chlorine.  ^ 

Let  us  now  examine  the  phenomena  which  present  themselves 
darhig  the  decomposition  of  osymuriatic  gjB ;  which  readily 
takes  place,  if  water  impregnated  with  it  be  exposed  to  tlie  sun's 
light.  According  to  the  old  theory,  the  light  merely  separatea 
the  oxygen  from  the  muriatic  acid.  On  the  principles  laid  down 
by  Sir  H.  Davy,  the  ohlotine  decomposes  the  water,  uniting 
with  its  hydrogen,  and  setting  the  oxygen  at  liberty :  so  that 
here  the  attraction  between  chlorine  and  hydrogen  must  over- 
balance that  between  hydrogen  and  oxygen. 

According  to  the.  former  of  these  theories,  the  oxygen  com«s 
entirely  from  the  oxymuriatic  gas,  and  a  quantity  of  muriatic 
acid  is  left,  etjual  in  weight  to  the  gas  used^  minm  the  weight  of 
the  oxygen  obtained.  If,  on  the  other  hand.  Sir  H.  Davy's 
tlieory  be  correct,  the  oxygen  is  derived  from  the  water  alone, 
and  the  residual  muriatic  acid  will  be  equal  to  the  Weight  of  the 
chlorine  used,  plut  the  weiglit  of  a  quantity  of  hydrogen,  suffi- 
cient to  form  water  with  the  oxygen  given  out ;  Svhile  the  water 
must  be  diminished  by  a  quantity  equal  to  the  weight  of  the 
oxygen  obtained,  added  to  the  increase  in.  weight  on  the  part  of 
the  chlorine. 

I  had  an  opportunity,  during  the  summer  of  1811,  through 
the  kindness  of  Mr.  Garden,  of  Coraptoa-street,  Soho,  of  per- 
forming  a  few  experiments  on  this  point ;  not,  however,  with  a 
view  to  ascertain  whether  or  not  the  water  suSered  any  diminu- 
tion, but  to  determine  the  quantity  of  residual  muriatic  acid, 

■  In  Ihii  calcnlalloii,  I  Iuita  enlirclj  i\vr%^titt  the  usccrlaini}!  reipe«tiag 
the  coniiitniion  of  the  peroiide  of  polawium,  and  of  encMorine  i  and  have 
proceeded  lolcl;  on  Ihe  ffoaoA  Ihal  100  of  the  tail  |;H«  off  bj.  brat  Sit-4TS-  of 
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which  I  estimated  by  the  forma^n  of  muriate  of  silver,  fonod- 
ing  my  calculations  on  the  analysis  of  that  salt  given  by  I^oust.* 
7"5  cubic  inches,  or  5-4S75  grs.  of  the  gas  were  a^tated  with 
distilled  water,  until  it  had  absorbed  me  whole.  Nitrate  fA 
flilver  was  then  added,  and>  after  being  several  times  agitated, 
'the  phial  was  set  aside  in  a  dark  plnce  for  24  hours.  The  mixture 
of  muriate  of  silver  and  acid  liquor  was  then  thrown  on  a  filter, 
|Nreviously  dried  with  care,  and  weighed,  and  the  renduum  was 
washed  with  distilled  water,  until  it  passed  through  tasteles». 
The  filter  with  the  muriete  of  silver  was  next  wrapped  up,  and 
Uid  in  a  dark  place,  having  a  temperature  of  about  70°i  until  it 
appeared  perfectly  dry.  It  was  then  found  to  hare  gained 
between  22-5  and  23  grains. 

According  to  the  old  theory,  5-4375  grs.  of  oxymuriatic  gas 
should  be  resolved  into  1-323467  gr.  <A  oxygen,  and  4-114{^ 
grs.  of  mutiaiic  acid,  which  can  combine  with  ]!)'28073  grs.  of- 
oxide  of  silver,  forming  23-394/63  grs.  of  muriate. 

In  consonance  with  Sir  If.  Davy's  views,  the  chlorine  and  the 
silver  combine,  while  the  oxygen  previously  in  union  with  the 
'  silver  is  set  at  liberty.  Now  5-4376  grs.  of  chl&rine  are  capable 
of  forming,  by  union  with  hydrogen,  5-04645  grs.  of  murJatie 
acidy  which  can  in  their  turn  produce  3I'37i)l7  gis.  of  hora 
_bilvcr;  therefore  5 '4375  grs.  of  chlorine  are  capable  of  forming 
31-37917  grs.  of  horn  silver. 

To  this  experiment  it  may  be  objected,  that,  if  Sir  li.  Davy's 
theory  be  correct,  the  analysis  of  muriate  of  silver  assumed  must 
be  incorrect  in  regard  to  proportions.  This  objection  it  will  be 
necessary  to  examine  somewhat  minutely.  Ihe  proportions  of 
acid  assigned  to  the  salt  by  the  analyses  of  Gay-JbussaC  and 
Thenard,  f  Berzelius,  X  Rose,  Proust,  Zaboada,  Cheuevix,  and 
Kirwan,§  do  not  differ  from  each  other  more  than  between 
19-44  and  16*54.  Of  these  I  have  in  this  paper  preferred  that 
of  Proust,  which  is  very  nearly  the  mean  of  them.  If,  then, 
100  grs.  of  muriate  of  silver  yield,  on  analysis,  tSgrs.  of  muriatic 
acid  and  82  grs.  of  oxide  of  silver.  It  seems  probable  that  it 
contains  17-323  grs.  of  chlorine,  united  to  75-6  grs.  of  silver. 
But  this  supposition  leaves  a  deficiency  of  7'')77  ^-  i  ^^^  1° 
fill  up  this  we  must  suppose  the  salt  to  contain  a  proportion  of 
water,  which,  being  decomposed  during  its  analpis,  yields  its 
twygen  to  the  silver,  and  its  hydrogen  to  the  chlorine.  Now 
75'6  grs.  of  silver  take  6-4  grs.  of  oxygen,  which  can  combine- 
with   1-07  gr.  of  hydrogen,  while   17*323  of  chlorine  cannot 


•  JonniBl  dcFhys,  xlls.  p.  SS).  +  Rech.  Phvt.  CUm.  li.  139. 

X  Ann.  deOblm.  lMlx.133;  lixfiil.  I14i  Ixmii.U. 
\  See  Dr.  Thonuon'i  Sjilcm  of  Cb«nbU7,  iii.  193, 
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wiite  with  more  tbsn  '677  '^  ^  ^in  to  form  muriatic  acid ;  eo 
that  an  evolution  of  hydn^n  must  take  place  to  the  extent  of 
'398  of  a  gr.  or  15-04  cubic  inches.  Should  it  be  preferred  to 
•uppose  horn  silver  composed  solely  of  chlorine  and  silver,  it 
must  yield,  od  analysis^  20'02  of  muriatic  acid,  and  86'64S  of 
oxide  of  silver. 

Mr.  J.  Davy  has,  in  his  paper  on  the  combinations  of  chtorinea 
stated  another  analysis  of  horn  silver,  which,  he  observes,  agrees 
very  nearly  with  that  given  by  Klaproth,  viz,  24-5  of  chlorine 
and  75*5  of  silver.  On  this  basis,  the  result  of  the  analysis 
should  be  25*4224  of  muriatic  acid,  and  82*4  of  oxide  of  silver. 
It  must,  however,  be  allowed,  that  if  this  difficulty,  and  some 
others  that  will  be  stated  immediately  as  attaching  to  Mr.  J. 
Davy's  analysis,  can  be  got  over,  it  will  answer  very  nearly  to 
the  result  of  the  above  detailed  experiment ;  for  5-4375  grs.  of 
chlorine  ought,  on  this  estimate,  to  form  22-194  grs.  of  horn 
silver. 

If  oxide  of  silver,  at  the  precise  degree  of  oxidation  in  which 
h  has  been  stated  to  be  found  in  muriate  of  silver  (viz.  containing  - 
■fliiout  7'8049  per  cent,  of  oxygen)  be  added  to  common  muriatic 
Kckl,  there  ought  to  ensue,  on  Sir  H.  Davy's  theory  (if  Proust's 
analysis  be  correct],  an  evolution  of  oxygen  to  the  amount  of 
7'lflS  cubic  inches  for  each  100  grs.  of  the  salt  formed,  because 
the  hydrogen  previously  united  to  the  chlorine,  with  which  75'6 
grs.  of  silver  can  combine,  is  incapable  of  entering  into  combi- 
DatioQ  with  more  than  3-95598  grs.  of  the  6*4  grs.  of  oxygen 
which  that  quantity  of  silver  holds  in  union  with  it.  Or,  adopt- 
ing Mr.  J.  Davy's  analysis  of  horn  silver,  the  evolution  of 
oxygen  should  amount  to  297  cubic  inches ;  because  'Jb'b  grs. 
of  silver  bold  in  combination  6*5  gis,  of  onygeh,  of  which  only 
'  6*51  grs.  can  enter  into  anion  with  the  hydrogen  ('9224  of  a  gr.) 
set  free  from  its  combination  with  the  chlorine. 

Again,  in  the  process  of  separating  chlorine  from  silver,  there 
onght  to  be  an  evolution  of  a  little  more  than  15  cubic  inches  of 
hydrogen  for  every  1(X)  gis.  because  the  silver  requires  1*44402 
.  ^r.  of  oxygen  more  than  can  be  furnished  by  the  water  sufficient 
to  affirrd  -677  of  a  gr,  of  hydn^en  to  the  chlorine.  But,  by  Mr. 
J.  Davy's  analysis,  this  evolution  of  hydrogen  ought  not  to 
exceed  6-3Q  cubic  inches,  for  24-5  grs.  of  chlorine  take  •9224 
of  a  gr.  of  hydrogen,  and  this  quantity  is  capable  of  combining 
with  5*51  grs,  of  the  fl*5  grs.  of  oxygen  required  by  the  silver. 
^  The  former  part  of  the  reasoning  employed  to  obviate  the  -, 
probable  objection  against  the  experiment  which  I  base  detailed, 
would  be  in  some  measure  incomplete,  were  I  to  overlook  Sir  H. 
Davy's  theory  of  the  nature  of  the  muriates.  This  1  aliall  notice 
at  briefly  as  possible. 

Tdkiog,  tneo,  the  instance  of  muriate  of  potash,  it  appeaS 
12 
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by  calculation,  that  wliile  the  oxygen  of  100  of  potash  unitet 
with  the  Iiydrogeii  of  52  4748  of  inuriaiic  acid,  the  residual 
potassium  (861)  combining  with  the  chloriae  (50  IG)  forms 
I3G'26  of  muriate  of  potash.  But  the  materials  employed  were 
in  weight  152'474S  ;  so  that  a  deficiency  io  the  weigiit  of  the 
product,  of  not  less  than  )G-2M8,  remains  to  be  accounted  for. 
It  may,  indeed,  be  said,  that  on  account  of  the  water  cootaioed 
in  potash,  a  deduction  is  requisite  on  eiiiier  theory ;  but  as  thi> 
operates  equally  on  both,  while  the  otiiei'  is  entirely  unnecessary 
on  the  old  theory,  we  are  thus  furnished  witli  an  apparently  easy 
mode  of  discrimination. 

Nor  does  the  analysis  of  the  salt  seem  less  decisive:  according 
to  Sir  H.  Davy's  theory,  100  parts  of  muriate  of  potash  should 
yield  ZaM'^Got  muriatic  acid,  and  IX-yS  of  anhydrous  potash; 
in  ail,  107-906, 

Moreover,  in  dccompositig  muriate  of  potash  by  nitrate  of 
silver,  the  potassium  must  be  oxidated  by  decomposing  either  the 
water  or  the  oxide  of  silver-  If  bj  the  former  means,  there 
DMist  be  an  evolution  of  88'6  cubic  inches  of  hydrogen  from  the 
decomposition  of  13i)-26  grs.  of  the  salt.  If  in  the  latter  way, 
then,  as  SO'IG  grs.  of  chlorine  can  decompose  239-2741  grs.  -of 
oxide  of  silver,  the  oxygen  of  this  quantity,  which  amounts  to 
nearly  22*085  grs.,  must  unite  with  the  potassium;  but  81*6  grs. 
of  potassium  can  take  lS-9  grs.  of  oxygen  only :  therefore  there 
must  be  an  extrication  of  8*185  grs.  of  this  gas,  or  about 
24-0735  cubic  inches.  Beside,  the  residual  muriate  of  silver 
will  not  weigh  291-7489  grs.,  but  2<57-3491  grs.  only. 

Before  concluding,  I  have  only  to  remark,  that  me  calcula- 
tions above  detailed  are  rendertd  in  a  great  measure  uncertain* 
from  the  want  of  accurate  and  consistent  statements  of  the 
composition  of  potash,  and  of  water,  as  well  as  of  the  quantity 
of  oxygen  which  amy  he  obtained  from  a  given  portioa  of  oxy;^ 
muriatic  gas. 

With  regard  to  i>otash,  the  various  statements  given  by 
difiereut  chemists,  and  on  diBcient  occasions,  are  full  of  per- 
plexity. 

Sir  H.  Da(7  details  two  experiments,  the  mean  result  of 
which  was  13  9  per  cent,  of  oxygen  ;*  and  on  the  basis  aBbrded 
by  this  estimate,  the  calcutat'ions  in  the  foregoing  paper  were 
made  :  the  met[)od  practised  in  these  experiments  was  the  comr 
bustiou  of  potassium  in  oxygen  gas,  the  result  of  which  process 
is  afterwardsl  said  by  Sir  U.  Davy  to  be  peroxide  of  potassium.]; 

J>  Phil,  Iran*.  ISM,  p.  88.  +  Phil,  Trans.  1811,  p.  6. 

X  Yet  Uir  eiperimeiiU  (letailsd  inpagrlof  (he  Ptiil.  Trans,  for  IBIl  errm 
to  indicate  tiiat  the  (lersxide  of  poiassiuin  codibIiu  n.hoat  30  per  cent,  of 
oxy(;;eD)  and  MM.  Gay-Liiuac  and  Tbenard  (Kechercbes,  &c,  1,  p.  138)  itats 
tlulit  conlalDs  three  tinrs  ai  mnch  oi^graai  ejiiU  Id  potuih. 
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By  the  evolution  of  hydrogen  from  water  by  potassium,  tiie 
proponion  is  fixed  at  16.*  At  p.  34  of  the  Ptiil.  Trans,  for 
1810,  b  a  refercDce  to  the  Bakerian  lecture  for  1S07,  as  war- 
raatingan  estimate  of  15*254.  On  one  occatiou  t  calculation! 
are  made  from  a  proporiioD  of  14*895,  and  on  another ;{  15*6  is 
assu.med.  MM.  Guy-Lussac  andThenard  give  16*629  as  the 
result  of  their  expenments;§  and  M.Berzelius  stales  at  first  [{ 
17-007,  but  afterwards**  either  16*9^8  or  17-I5S.    It  may 

grbaps  be  objected  to  the  accuracy  of  my  calculations,  that  I 
ve  founded  them  on  a  proportion  authorized  by  the  mean 
result  of  only  two  experiments,  and  those  the  first  that  had  been 
performed  on  the  subject.  To  this  I  would  reply,  that  the  detail 
given  of  these  experiments  appeared  to  me  sufficiently  minute 
and  satisfactory ;  and  that  the  other  results  have  all  of  them  been 
c^tained  by  calcuhitions  founded  on  a  view  of  the  constitution  of 
water,  with  which  I  must  confess  m^elf  not  perfectly  satisfied. 

The  statement  of  tiie  composition  of  water  ^ven  by  Dr. 
Thomson,  tt  on  the  autliority  of  Fourcroy,  Vauquelio,  and 
S^uin,  has  been  adopted  in  the  preceding  calculations :  this 
proponion  is  85*662  of  oxygen  to  14*338  of  hydrogen.  Gay- 
Lussac  and  Humboldt  give  67*4  and  12-6 ;  XX  >i.i3d  in  -the 
Recberches  Physico-Chimiques,  the  calculation  of  the  consti- 
tuents  of  turpentine  §§  is  made  from  the  proportion  of 
87*998152  and  12*001847,  while  in  the  analysis  of  oxalic  acid  |||j 
tbe  proportions  assumed  are  88-367260  and  11-632739.  The 
proportions  assigned  by  Berzelius  are  88-246  and  11*754,***  or 
87*687  to  12-413.ttt 

Mr.  Murray  XXX  &^^  1^  °f  oxygen  and  84  of  muriatic  acid  - 
as  the  constituents  of  oxymuriaiicg&s  :  Dr. Tlionuon §§§  details 
an  experiment  by  Chenevix,  apparently  very  accurate,  the  results 
(^  which  were  22*5  of  oxygen,  and  77'^  of  muriatic  acid;  and 
to  this  estimate  I  have  adhered  in  the  foregoing  paper.  Mr. 
Da)ton|||||[  states  24  of  oxygen,  and  76  of  muriatic  acid ;  and 
Berzelius****  assigns  23*37  and  76*63,  but  afterwards  tttt 
states  22-763  and  77'232. 

•  Phil.  TraoB.  laos,  j.  90.  t  Pbil.  TrsD*.  18M,  p.  55. 

t  PbiLTraiu.  ISID,  p.  845.  S  Rcdienha  Vhju  Cbiai.  I,  p.  IS9. 

I  Add.  it  Cbim.  IiitH.  p.  S4.  *•  Ann.  de  OAm.  liilx.  p.  140. 

f  t  SfiUiD,  &c.  i.  p.  183.  %i  Add.  dr  CUm.  liil.  p.  -ua. 

U  Ann.  deCfaim.  li.  p.  313.  i|  Add.  de  Cbim.  II.  p.  902, 

■>••  Ann.deCbim.  IxKii.  p.  St|  Ixxii.  p.  94. 

+ 1 1  Ana.  de  Chim.  Iiili.  p.  S46.    Xtt  S;ilnD of  Cbenlury,  11.  p. IIST. 

ifSS  SylLofChriB.  il.  p.  257.  |]||  New  Syilnn,  &c.  306. 

•  ••■Aiui.dcCbiiii,lUTi).  p.  84.  tf  tt  Aan.de  Chim.  li».  p.  91. 
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Hetnoir  on  the  Determination  ^  the  Specific  •  HeOi  o/"  ihe 
different  Gases.  B7  MM.  F.  Delaroche^  M-D.  sndj.  B. 
Berard.* 

Tbb  subject  proposed  bj  tbe  lostitate  n  a  prize  «t  the  itMet-' 
iiig  of  the  7th  jantiary,  1811  ;  mmely,  the  determiimtioD  gf 
the  specific  heat  of  the  gases ;  bad  previously  attntcted  tiie 
atteotioD  of  di&rent  pfailwopfaers,  some  of  whom  have  treatsA 
of  it  in  detail ;  yet  so  little  progresi  has  been  made  tn  the  inve*^ 
ligation,  though  the  question  proposed  be  lufficientty  simple, 
that  we  are  almost  aa  far  froai  being  able  to  answer  it  wHh 
precisioi)  as  we  were  before  it  became  tbe  subject  of  iDTCBtigft- 
titm. 

Crawford,  as  far  as  we  know,  is  the  first  persoB  who  began  the 
investigation.  He  published  tbe  result  of  his  researches  in  1 788. 
At  that  time  a  great  number  of  experimeats  had  been  made  upon 
the  specific  heat  of  bodies  in  general.  MM.  Idvoisier  and  de 
Laplace  had  already  published  the  result  of  th^r  experiments  oa 
that  subject,  and  had  given  a  description  of  tfaeir  ralorimeter  of 
ice ;  yet  Dr.  Crawfbi^  preferred  the  method  of  mixturea  of 
water>  or  other  bodies  whose  specific  heat  was  cotiaidered  sa 
known.  After  many  unsuccesshil  attempts,  which  It  wo«)d  be 
too  tedious  to  describe  here,  he  thought  that  he  succeeded  by  tfar 
following  method.  He  procured  two  copper  vessels,  very  thiOj 
and  of  the  same  shape,  size,  and  weight.  He  filled  one  of  them 
witli  the  gas  that  he  wished  to  examine,  and  made  a  vacuum  Ux 
the  other.  He  then  heated  both  in  boiling  water,  and  plunged 
both  suddenly  into  cylinders  containing  a  small  quantity  of  cold 
water,  but  sufficient  to  cover  them.  He  subtracted  the  heat 
copiuxioioated  to  this  water  by  the  exhausted  vessel  from  that 
communicated  by  the  vessel  full  of  gas,  and  considered  the 
remainder  as  the  effect  produced  by  tlie  gas,  or  as  its  specific 
heat.  He  had  taken  great  precautions  to  ensure  the  accuracy  of 
his  results ;  but  it  is  quite  evident,  from  the  smallncss  of  the 
change,  that  no  confidence  could  be  placed  in  them.  The  rise 
in  the  temperature  of  the  water  never  exceeded  0"4°  Fahrenheit, 
The  following  is  the  table  of  his  results : — 

*'  Trttmlaied  rrom  the  Annala  de  Chimie  for  January,  1613,  10I.  Ixirr. 
p.  TS.  Ttaii  memoir  gained  (he  prize  prapoied  hj  tbe  iDltitiile,  and  deierTn 
particnlar  ntientioir.  Jt  OTertnrns  lii«  (liror;  of  animal  beat  advaoced  b; 
prawfard,  and  LatauAtt't  tbeor;  of  conboitioR. 
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tftlS.^  specific  Heat  of  the  different  Gases.  ISS 

Specific  heat  of  Water 1-000 

Atmospheric  air 1 790 

Oxygen 4749 

Azote 0793 

CarboDic  acid    1'045 

Hydrogen 21-400 

Before  the  work  of  Crawford  appeared,  Lavoisier  and  Laplace 
bad  made  some  experiment!,  which  were  not  published  till  long 
after.  They  had  employed  their  calorimeter  of  ice,  through 
which  they  jiassed  a  current  of  gas  contained  in  a  serpentine, 
which  eiivel<^>ed  on  all  sides  the  ice  of  the  interior  chamber.  A 
thermonieter  placed  at  each  extremity  of  the  serpentine  enabled 
them  to  observe  the  temperature  of  the  gss  when  it  entered  and 
eame  out  of  the  calonmeter.  The  gas  was  heated  by  passing 
through  B  serpentine  surrounded  with  boiling  water,  before  it 
entered  into  the  calorimeter.  These  experiments,  though  sus- 
ceptible of  much  greater  precision  than  those  of  Crawford,  were 
not  free  from  very  material  imperfections^ The  method  employed 
by  these  philosophers  to  take  the  temperature  of  the  gases  at  its 
CDtrance  into  the  calorimeter  was  insufficient,  since  the  gas,  in 
passing  through  the  exterior  coating  of  ice,  would  lose  a  portioa 
of  the  heat  which  the  thermometer  had  iodi«Bied,  without  con- 
tributing by  that  to  melt  the  ice  in  tlie  interior  cliamher.  On 
die  other  hand,  they  do  not  say  that  they  took  any  precautions  to 
dry  the  gases  upon  which  they  made  their  experimeifts.  Iliesa 
gases,  charged  with  the  humidity  which  the  contact  of  water  io 
the  REZometers  would  necessarily  communicate,  no  doubt  depo- 
sited the  whole  of  It  when  they  passed  through  the  calorimeter ; 
but  we  know  that  vapour,  when  it  condenses,  gives  out  a  great 
deal  of  Beat.  It  is  proper,  however,  to  remark,  that  the  tem- 
perature at  which  these  experiments  were  made,  being  probably 
Wt  tittle  elevated  above  the  freezing  point,  the  quantity  of 
fapour  mixed  with  the  gas  would  not  be  considerable.  Lavoisier 
and  de  Ldplace  only  subjected  to  these  experiments  oxygen  and 
atmeephencal  air.  They  found  for  the  specific  heat  of  the  first 
(that  of  water  being  1*00),  0-65,  and  for  the  second  0-33  ;  but 
I^yoisier  acknowledges  that  the  accuracy  of  these  results  cannot 
be  entirely  depended  on. 

Since  that  time,  various  attempts  have  been  made  to  appre-' 
oiate,  by  indirect  means,  the  specific  heat  of  some  gases.  Mt. 
Lnlie  has  employed,  in  order  to  compare  the  specific  heat  of 
hydrogen  and  atmospheric  air,  a  process  founded  on  the  follow- 
ing  considerations.  When  a  large  receiver  is  partly  exhausted  of 
air,  if  air  be  allowed  to  enter  into  it,  the  dilated  air  which  it 
coDtaioed  will  condense,  and  its  temperature  will  be  increased 
by  a  eoDitant  quantity,  whatever  gas  enter  into  it :  but  the 
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nttering  g!is  nvill  absorb  a  part  of  this  cxc«ss  of  heat,  aod  tlie 
mixture  will  h^ve  a  mean  temperature  between  that  of  the  enter* 
ing  gas  and  that  wbieh  the  air  would  liave  acquired  if  it  had  not 
been  obliged  lo  part  with  any  of  its  heat.  Now  it  is  evident  that 
this  mean  tempeiature  will  be  eo  ipuch  the  lower  the  greater  the 
specific  heat  is  of  tlie  gas  which  enters.  The  experiments  roads 
by  Mr.  Leslie  have  led  him  to  conclude,  that  equal  rohmies  oS 
hydrogen  and  atmospherical  air  have  the  same  specific  heat. 

The  principle  upon  which  this  ingenious  process  ia  founded  is 
Dot  perfectly  just ;  since  it  appears  from  the  eicperimeitts  of 
Gay-Lussac,*  that  part  of  the  beat  developed  in  this  case  comes 
from  the  gas  that  enters  into  the  receiver.  It  appears,  likewise, 
that  some  unknown  circumstance  has  misled  Mr.  Leslie  respect- 
ing the  result  of  his  experiments :  for  analogous  experimeDts, 
made  with  the  greatest  care,  have  given  different  results  to  G^-< 
Lussac;  and  he  did  not  observe  the  equality  of  eSect,  whidi 
takes  place,  according  to  Mr.  Leslie,  when  atmospherical  air 
and  hydrogen  gas  arc  made  to  enter  into  an  exhausted  receiver. 
Cay-Lussac,  in  these  fixperiments,  made  use  of  two  similar 
balloons,  cominuniciiting  with  each  other  by  a  pipe  furnished 
with  a  stop-cock.  He  made  a  vacuum  in  the  one,  and  filled  the 
other  successively  with  different  dried  gases.  In  the  centre  of 
each  of  these  balloons  vios  a  thermometer  of  spirit  of  wine. 
When  the  stop-cock  was  turned,  the  gas  rushed  from  the  full 
vessel  into  the  empty  one.  He  had  takei;  precautions  to  render 
the  velocity  of  the  current  equal  in  all  cases.  The  thermometep 
of  the  first  balloon  sunk,  and  that  of  the  second  rose  the  »me 
number  of  degrees ;  but  tliat  number  varied  according  to  the 
nature  and  density  of  the  gases  employed.  Gay-Lussac,  think- 
ing that  the  specific  heat  of  the  gases  subjected  to  these  experi- 
ments WBS  pniporiional  to  the  rising  and  falling  of  the  thermo- 
meters, thought  himself  entitled  to  conclude  that  the  specific 
heat  of  equal  volumes  of  the  different  gases  was  inversely  ai 
their  specific  gravity,  and  of  the  same  gas  directly  as  its  density; 
but  he  only  gave  this  opinion  as  a  probable  conjecture,  without 
affirming  any  thing  respecting  its  justness.  In  &ct,  the  pheno- 
mena which  tnke  place  io  such  cases  a' e  very  complicated,  and 
it  is  almost  impossible  to  distinguish  what, depends  upon  the 
different  conducting  ])ower  of  the  gases  firom  what  depends  upon 
tlieir  speciic  heat. 

M.  GayrLussac  has  discovered  this  hinuelf,  in  the  new 
memoir  which  he  has  lately  published  on  the  subject,t  and  in 
which  he  came  to  different  results.  He  employed  in  these  last 
fxperimeuts  a  vciy  simple  and  ingenious  method  to  determine 
the  specific  heat  of  the  gases.  It  consists  in  passing  to  the  centru 
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of  a  smnll  reservDir,  contBinuig  a  thennometo',  a  current  of  two 
different  gases,  the  one  hfit,  the  other  cold.  Knowing  the  tem- 
peratnre  ot  the  two  gasei  befon  their  mature,  and  that  of  the 
tnixtore,  it  wa*  easy  to  infer  the  ratio  between  their  reipecHve 
specific  heats.  This  process,  besides  that  it  does  not  j^ve  us  the 
ratio  between  the  specilic  heat  of  the  gases  and  that  of  water,  la 
attended  with  anotbet^inconvenience.  Wiien  only  small  quan- 
tities of  gas  are  employed.  ^  ereat  part  of  their  heat  is  communi- 
cated to  the  vessels  in  which  the  mixture  is  made,  which  may 
lead  to  erroneous  conclusions.  AcconUngty,  as  he  made  his 
experiments  at  firM  on  the  gases  that  can  be  most  conveniently 
(H^red,  such  as  air,  hydrogen,  carbonic  acid,  &c.  which,  as 
will  h&  seen  afterwards,  do  not  di^i'  much  in  their  capacity  lor 
Beat,  he  was  induced  to  believe  that  the  same  volumes  of  all  the 
gases  had  the  same  capacity.  However,  he  afterwards  published 
a  note,  *  liom  which  we  see  that  he  had  brought  his  process  to 
perfection  by  operating  uptHi  large  quantities  of  gas.  By  that 
method  he  asL-e|lained  that  hydragen  and  carbonic  acid  have 
diScrent  specific  heats,  and  tlie  numbers  which  be  assigns  ^>- 
proach  to  those  which  we  liat'e  ourselves  obtained.  This  induces 
us  to  remark  to  the  commissioners  that  a  first  memoir  having  for 
hs  motto  Tectus  magis  astuat  ignis,  which  contains  our  most 
important  results,  was  deposited  m  the  hands  of  the  Secretary  of 
the  Institute  on  the  3a  of  February,  IS12,  more  than  five 
months  before  that  note  of  Gay-Lussac  was  published  in  the 
Annates  de  Chimie. 

Among  the  attempts  made  to  determine  the  specific  heat  of 
the  gases,  we  ought  to  reckon  the  table  drawn  up  by  Mr.  Dalton 
from  principles  purely  theoretical,  founded  on  this  hypothesis, 
that  the  quantiues  of  heat  belonging  to  the  ultimate  particles  of 
aU  elastic  fluids  ought  to  be  the  same  under  the  same  pressure 
and  at  the  same  temperature.    His  table  is  as  follows  : — 

Hydrogen  gas 9-S82  Nitrous  gas 0777 

AiBOtic  gas 1-866  Oxide  of  carbon 0*777 

Atmospheiic  air 1'759  Vapour  of  alcohol 0-586 

'  Ammonia 1-555  Sulphureted  hydrogen  .  .0*S83 

Olefiantgas 1-555  Nitrous  oxide ^s 0-549 

Oxj^en 1-33S  Vapour  of  nitric  acid  ...0'49I 

CartHiretcd  hydrogen....  I-3S3  Carbonic  acid   0*491 

Aqueous  valour I -1 66  Muriatic  acid    0-424 

Vapour  of  ether 0*848 

Such  are  the  results  of  the  investigation  of  this  subject  hitherto 
Blade.    Sy  comparing  them  tt^ther,  it  is  easy  to  see  bow  &t 
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Atf  iitta  fnm  oat  motber..  Unlets  we  decrin  oondrfs 
KipecliDg  the  justice  of  those  results  which  we  ovnelns  hare 
•btained,  k  \nil  be  wem,  by  what  fUIoni,  how  iar  thsy  att 
4eiiale  tma  the  truth. 


Akticle  XII. 

Jlsiram»tdcei  tad  Hfyguttictd  Obstnatiom  ai  Hadntg  Wi^ 
B7  CoL  Beuifbr. 

'  Ir  the  wires  of  a  transit  instrument  be  placed  at  UDeqaal 
diibiDces  from  the  centre  wire,  and  iroxa  each  other,  the  fol- 
Icwing  method  may  be  used  to  correct  the  mean  of  the  times  c$ 
the  sun  or  star  pasiing  the  lateral  wires,  (t,  e.)  those  on  each  aide 
of  the  middle  one. 

lict  a,  b,  c,  d,  represent  die  equatorial  iDtervals,  or  the  time 
that  a  star  in  the  equator  takes  to  pass  from  wire  to  wire ;  and 
suppose  X  to  be  the  time  that  tlie  star  passes  the  first  or  eastern- 
most wire;  then  x  +  a  h  the  time  of  passing  the  second  wire; 
X  +  a  +  b,  the  time  of  passing  the  third  wire;  x  +  a  +  b  +  c, 
the  time  of  passing  the  fburtli  wire ;  and  x  +  a  +  b  +  c  +  d^ 
the  time  of  passing  the  Sfth  or  last  wire. 

If  the  wires  had  been  equi-distant,  it  is  evident  half  the  sum 
of  the  first  and  fifth,  or  second  and  fourth,  would  have  beea 
equal  to  x  +  a  +  b,  or  4-  of  the  times  of  passing  all  the  wires ; 
therefore  the  d!fii;rences  between  each,  and  x,  a,  b^  will  be  the 
required  corrections. 

Suppose  the  equatorial  intervals  of  a,  b,  c,  and  d,  to  be  ai 
follows:  8  =  25-33",  b  =  25-87"  c  =  ZS-S?"",  d  =  25-17", 
then  z  +  50-40"  b  equal  to  x  +  a  +  b,  the  time  of  passioe 
the  middle  wire ;  hut  a  mean  of  all  the  five  mres  is  a  +  50-78  : 
therefore  the  correction  is  0-38"  to  be  subtracted. 

Again,  the  sum  of  the  first  and  fifth  wires  Is  2  x  +  101  -93", 
its  ludf  is  X  +  50-97")  a°^  ''^^  correction  0*57"  to  be  sub- 
tracted.   Half  of  the  sum  of  the  second  and  fourth  wires  ii 
X  +  50-80^',  the  correction  0-40"  to  be  subtracted, 
a  =  25-S3" 
b  =  2507 
e  =  25-87 
d  =  26-C7 
X  lime  of  passing  the  1st  wire. 

X  +     25-S8"  Ditto 2d 

X  +     SOMO    Ditto Sd 

X  +     7&27    Ditto ■.,..4th 

X  -I-   101-93    JKtto.. ........ ..5tb 


2x+m-9S~  _  J  ^  50-97"  Mean  of  the  Ut  and  5th  wire*. 

gx+^ioi-sy;^  ^  ^  ,(j,go  kh^. .aa «.< <*. 

~'^4°^^^"  =  X  +  SO-SS   WttO . . lit,  2iJ,  Sd,  and  4th.      - 
Sx  + 152-00"^^^  5CK7    Ditto..Sd,Sd,aad4ih. 
3.»  +  ;52-33"^  ^  _^  5078   Ktlo.  .1st,  3d,aiid  5diL 

=  X  +  50-79   IMlto..lst,2d,Sd,4tIi,«nd5lh. 


5  X  +  253-9*" 


By  takkrg  the  diSbrences  between  tlie  time  tliBt  the  star  paasea 
the  middle  wire,  and  the  mean  of  the  times  of  passing  the  otiher 
wires,  the  following  ais  corrections  are  obtained: — 

Subtract  0-57"  for  the  Ist  and  &th  wirea.  - 
Snbtract  0-40    for  the  2d  and  4th  wires. 
Subtract  0-4S    for  the  1st,  3d,  3d,  and  4th  wires. 
Subtract  0*27     for  the  2d,  3d,  and  4th  wires. 
Subtract  0-38    for  the  1st,  3d,  and  Sth  wires. 
Subtract  0*39     for  the  1st,  2d>  3d,  4th,  and  Sth  wim. 

Should  the  star  or  sun  not  be  in  the  equator,  these  correcticHU 
must  be  multiplied  by  the  natural  secant  of  the  object's  declina- 
tioD ;  or  to  the  l<^rithii]  of  the  equatorial  correction  add  the 
log.  secant  of  the  declination  ;  the  natural  number  aiitweriDg  ttt 
the  sum  will  be  the  required  correction. 

The  angles  subtended  by  the  spaces  between  the  wires  may  be 
found  by  placing  different  marks  at  a  given  distance  from  the 
iDstrucaent,  and  from  each  other,  and  then  calculating  th£ 
angles ;  or  they  may  be  found  by  observing,  with  a  watdi  or 
clock,  the  seconds  and  parts  of  a  second  the  stars,  situated  in 
Arion's  Belt  and  Sword,  take  to  pass  from  wire  to  wire. 

N.B.  Should  a  star  be  observed  under  the  Pole,  the  correctkm 
must  be  added,  not  iDbtiacted, 

jislTonomicai  Observations. 
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MagaetKiU  Observations. 

LalltDde  51*89' 40"  Hortb.    LaDgilnde  Wort  io  Urn*  ftV^> 

1813. 


Morains  ObaerT. 

Noon  Obierr. 

Evcniif  Obsn-f. 

Moflih. 

Hour. 

Variation. 

Hoar. 

Variation. 

Hour. 

Variatiou. 

June  19 

8h  40' 

84°  14'    18' 

1''40' 

84°  S3'  40' 

T>  36' 

24=*  14'   34* 

!4    83    24 

6    6S 

34    IT    52 

Dilto  81 

8    44 

at    13    10 

1     85 

H    SI     14 

T    30   34    15    45 

.  Dirto  88 

8    35 

84    14    35 

1     15 

rt    83    43 

7    SO 

U    IS    54 

IHIIo  S3 

8    85 

24    18    67 

1     53 

84    80    5S 

T    85 

H    14    85 

Ditlo  S5 

8    3T 

84    13    68 

S    00 

34    80    54 

800 

a  15  31 

Ditto  37 

Ditlo  as 

8    85 

8     3^ 

24    M    38 
24    14    04 

1     30 
1     30 

84    S3    48 

84    8S    57 

7     13 

84    IS    81 

Ditto  89 

8    28 

84    10    37 

1     90   S4    84    33 

«    38 

84    14    48 

Mean  of      r  Morning  i 

ObscrratioD)  }  Noon        a 

in  Jnae,       (^Evening   a 


iEveainf  at 
Homing  at 
NooD         at    0    59.  ...Ditlo 
Evcniog   at    5    46... .Ditto 


T    04 Dilto 

8    88.... Ditto 

I     31,... Ditto 

6    14.... Ditto 

31 . . .  .Ditto 


84  IS  04 

34  18  08 

34  80  54 

84  13  47 

£4  00  18 

84  £1  18 

84  15  85 


Magnetkai  Observations  continued. 

Month. 

Morning  ObscrT. 

Noon  Obierv. 

Eicnlug  Obser*. 

Hour. 

Variation. 

Hour, 

VnriatioD. 

Hour,  1  Variation. 

"^ulj      1 
Uillo    8 
Ditto    4 
Ditia    5 
Ditto    6 
Ditto    7 
Ditlo    8 
Ditto    9 
Ditto  10 
Ditto  11 
Ktio  12 

fit  W 
8    33 
8    37 
8    30 
8    35 
8    87 
8    40 
S    45 
8    10 
8    33 
8    30 

34'='  W   15' 
34    IS    53 
84     14    44 
U    11     58 
S4    16    56 
34    U    ST 
24    14     11 
34    IS    47 
34-  15    86 
U    U    35 
U    14    06 

lb  35' 
I     S» 
1     40 
1     45 
1     38 

T    53 

34°  88'    30" 
it     81      17 
84    23    47 
34    81     01 
a4    84    00 

H    S4    10 

71'  fiO' 

24"  15'  50" 

6  80 

7  05 
7    25 
T     17 

;fo 

7     55 
7     10 

84  IS  47 
84  16  09 
84  lA  35 
34  1ft  S4 
34  10  14 
34  IB  53 
34  15  OS 
34    15    59 

^    50 
1     36 

84    81     06' 
84    81    55 

8    58 

34    17    58 

DUto  15 
Dillp  16 
Ditto  17 
J)illo  18 

8    30 
8    40 
8    30 
8    30 

84    15    30 
S4    15    0! 
H    13    34 
it    15    10 

1     60 
1     55 
1     53 

24    83    38 
84    23     38 
84     83     39 

*7     15 

7    42 

84  18  28 
it    IS    fiS 
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Article  Xltl. 

Analvsbs  of  Books. 

Tableau  Method'ique  del  Espices  MijieraUs,  Seaonde  Parlfe  J 
conUnant :  la  DislriLulion  inethodique  des  Espices  MineraUtt 
extriiile  da  Tableau  Crhlailographique  publU  par  Mi  Haiiy  en 
1809,  lenr  Sifnnnj/mies  Franfaise,  Allemande,  Ilalienne,  Es- 
pagnole,  el  Angluise,  atiec  FInd'tcat'um  de  leur  Gisment;  aux- 
quelles  on  a  joint   la  Description  aliegee  de  la  Collection  de 

*'■  duA .,-......    ^  . 


*  Museum  d'Hisloire  NatureUe  el  cells  des  Bspices 
el  des  Fwrietis  oLiervSes  depuis  lS06,jusq'en  1812,  par  I.  A.  H. 
Iaicwi,  adjoint  a  son  Perc,  Garde  des  Galaies  du  Museian 
^Hiiloire  Nalurelle  tt  Agent  de  Vhatitut  Imperial  de  France^ 
Memlre  de  plusieurs  Societ£s  Sauanles.     Paris,  lSi3. 

This  book  is  chiefly  laterestiDg  because  it  shows  us  the  present 
slate  of  mineralogy  in  lh»FreDch  capital,  and  malies  us  ac- 
quuiited  with  the  additional  facts  ascertained  by  Haiiy  (it  would 
appear  the  duly  mineralogist  in  Paris)  since  the  publiotion  of  his 
^bleau  Comparatif  in  180G.  As  the  French  mineralogists 
coniine  thraiselves  chiefly  to  crystallized  minerals,  and  are  not 
acquainted  with  the  method  of  describing  minerals  by  their 
external  characters,  it  is  hardly  [)OSfibte  to  make  their  labours 
intelligible,  except  by  figures.  And  as  Lucas  gives  no  figures, 
the  utility  of  his  work  is  ia  a  great  measure  confined  to  those 
persons  who  are  employed  in  studying  mineralogy  under  Hatiy. 
The  localities  of  the  different  minerals  which  he  has  added  are 
likewise  of  considerable  value;  and  the  notes,  copied  from  various 
new  publications,  some  of  which  are  unknown  in  Great  Britain, 
^ve  the  work  an  additional  value  to  the  English  reader.  Instead 
of  a  regular  analysis  of  this  book,  which  would  be  of  no  use,  I 
■hall  endeavour  to  collect  Irom  it  the  improvements  which  Haiiy 
has  introduced  into  his  system  since  the  original  publication  m 
bis  Miueralo^e  in  1801. 

1.  Hatiy,  as  is  known,  I  presume,  to  most  of  my  readers,  has 
iavented  a  new  name  for  almost  every  mineral  species.  These 
innovations,   originating,  it  is  diflncult  to  conceive  from  what 


cause,  have  been  highly  approved  of  by  the  French  in  general. 
And  M.  Lucas,  to  enable  foreigners  to  participate  in  the  bless- 
ing.of  these  new  names,  has  been  at  the  trouble  to  get  the 
HaiiyaH  nomenclature  translated  into  German,  Italian,  Spanish, 
English,  and  I^tin.  The  English  translator,  he  tells  us,  is  Dr. 
Russel,  we  presume  an  American.  Unluckily,  the  translation 
is  so  little  accommodated  to  our  language,  that  it  could  not  be 
used  without  esciting  ludicrous  ideas;  the  adjective  being 
^ways  placed  after  the  subsUotive,  a  position  which  our  lan- 
« 
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guage  does  not  admit.  Thus  we  hare  lime  carUmaled,  Ume 
phosphated,  lime  Jiuaied,  Ume  itdphated,  &c.  If  tke  other 
tiaDslations  are  not  more  fgrtuuate  than  this,  neither  the  Ger- 
mans, Spaniards,  nor-lbalians,  wilt  denve  much  advantage  from 
tlie  benevolent  exertions  of  M.  Lucas. 

-  The  nomendatural  zeal  of  M'  Haiiy  is  far  from  being  cooled. 
In  his  mineralogy  lie  allowed  about  ten  of  the  old  names  of 
BtOD.f  minerab  to  remain  ;  among  others,  fehpar,  wliich  had 
been  employed  Irom  time  itnmemorial,  was  permitted  to  figure 
■way  among  the  new  words.  Thb  word  has  been  since  dis- 
carded, and  the  word  ortkase  invented  and  substituted  in  its 
iplace, 

II.  The  following  are  the  new  species  admitted  by  Hauy  into 
bif^ system  since  the  publication  of  his  Mineralogie ; — 

1.  Sulphuric  acid.  This  acid  was  first  observed  in  a  lake  in 
Italy  in  177G.  It  has  been  since  found  Id  South  America  by 
Humboldt,  and  in  a  lake  in  Java  by  Ijescheuault  de  la  Tour. 

2.  Boracic  acid.  Found  in  different  lakes  in  the  country  of 
Sienna,  in  Italy,  in  \7^G.  It  exists  also  in  Thibet ;  at  least  this 
i^inioB  is  entertained.  The  lakes  of  that  country  yield  the  borax 
b£  comqterce. 

.    8.  Carbonic,  sulphurous,  and  muiiatic  acids. 

4.  Ferruginous  caFbonate  of  lime.  Found  in  Spiun,  an^  at 
fialtzburg.  Rome  de  Usle  confounded  the  crystals  cv  this  variety 
gf  calcareous  spar  with  those  of  Suor  spar. 

5.  Bed  manganesian  caFbonate  of  lime.  It  has  a  red  colour, 
jrad  the  crystalline  form  of  carbonate  of  lime.  It  is  a  mixture 
«f  carbonate  of  lime,  carbonate  of  manganese,  and  quartz. 

.  6.  .Feaily  caiiwnate  of  lime.  This  is  the  schiefer-spar  xrf 
Werner,  and  the  argentine  of  Kirwan. 

7.  ArragoniK.  Hauy  threw  this  species  of  carbonate  of  lime 
Into  his  appendix,  on  account  of  its  crystalline  form.  He  bss 
■iBce  introduced  it  into  his  system  as  a  distinct  species. 

8.  fiilicious  phosphate  of  lime.  This  variety  was  described 
by  Brogniart  in  his  Mineralogj-,  and  seems  to  be  a  mixture  of 
pbosphate  of  lime  and  quartz. 

:    9.  Ferruginous  sulpliate  of  mBgnesia.     This  is  the  haarsaltz 

ef  Werner.     It  occurs  in  abundance  in  the  old  coal-pits  near 

Gbsgow,  irom  which  alum  is  made. 

'    10.  Silicioiis  carbonate  of  magnesia.    This  is  the  native  mag- 

■esiaof  Werner  discovered  by  Dr.  Mitchell. 

.    ]].  Silicious  borate  of  lime.    This  is  tlie  datkolite  discovered 

at  Arendat,  in  Norway,  by  Esmark,  in  1806. 

■    12.  Sulphate  of  soda.     Found  in  many  mineral  waters.  '  It 

occurs,  likewise,  in  Germany,  erystallizetl,  and  in  powder. 

-.    13.  Sulphate  of  smmonia.    Found  on  Mount  Vesuvius  ind 

Mouat  £taa. 
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14,  Glauberite.    Fmnd  in  Spain.    It  is  s  mixtore  or  combi- 
cstion  of  sulphate  of  lime  tatA  sulphate  of  mda. 


15.  CoruDdum.  Under  thb  name  Huiy  at  pMKBt  «Hiipre- 
txnds  his  old  species  tresis,  corandnn,  mi  emery ;  wnich 
Count  Boumon  demonstrated  to  beloog  tA  one  meciea. 


16.  Tenaeeous  febpar.  Under  this  natnc  la  described  the 
minefal  called  jade  by  Saussure,  and  musaurhe  by  Karsten. 

17-  Apopbyffite.  Hiis  is  the  ichtfayopbdialfflite  of  d'Aa- 
drada. 

18.  Triphane.  Hus  is  the  spodomene  of  d'Aadrada.  Bsth 
these  species  were  found  in  Sweden,  and  have  been  for  these 
eight  years  well  known  to  mineralogists. 

19.  Yeoite.  This  is  a  rery  rare  mineral,  hitherto  found  voh 
in  the  Isle  of  Elba,  and  discovered  by  Lelievre  in  ISOl.  As  it 
contains  more  than  half  its  weight  of  iron,  one  should  have 
expected  that  Haiiy  would  have  classed  it  rather  whh  the  iroD 
ores  than  with  the  stony  minerals. 

20.  Hyperstene.  Tius  is  the  mineral  formerly  fanown  Iqr  the 
name  of  Labradore  hornblende,  which  Haiiy  has  lately  consti- 
taited  a  species  apart. 

21.  nranthine.  'Riis  is  the  scepolite  of  d'Andrada,  well 
known  to  miD«ralogista  for  these  eight  yean. 

22.  Lomooite,  This  mineral,  discovered  by  Gillet  I^umont, 
has  been  for  several  yean  constituted  a  peculiar  species  by 
Werner. 

23.  Cnbo-^ctahedral  analcime.  This  is  the  mineral  called 
MrtfoZtfe  by  Dr.  Thompaon,  of  Naples.  Hauy  coosideis  it  as  ai 
variety  of  his  analcime. 

24.  Knite.  Tbis  is  the  micarelte  of  Kirwan.  It  has  been 
long  known  to  mineralozists. 

25.  The  appendix  to  the  stony  minerals  contains  the  following 
uibstances,  respecting  the  nature  of  which  Haiiy  has  not  yet 
come  to  any  determination.  Allochroite,  pure  alumina,  amiao- 
Aoide,  anthophyllite,  aplome,  beigmaonite,  diaspore,  felspar 
af»fre,  blue  felspar,  fibrolite,  gabbronite,  jade,  iolite,  cinnamon* 
stone,  lazulite  of  Wemer,  latialite,  lepidolite,  melilite,  DetrDlite^ 
At>stone,  pseudosommite,  tabular  spar,  spinellare,  aotomoHtet 
ajnnthere,  talc. 

•     26.  The  additicmal  species  in  the  class  of  ores  are  not  .vary 
BDmerous,    'Hiey  are  as  follows ; — 

Carbonate  of  silver. 

Red  oxideof  lead. 
-  Black  carbonate  of  lead. 

Cupriferous  carbonate  of  leatt 

Arseniferous  phosphate  of  lead. 

Native  nidcel. 
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Argentiferous  arsenical  nickel. 

Arseuiferous  grey  copper  oie. 

Antimooiferous  grey  cop^t  ore. 

PlatiniJerous  grey  copper  ore. 

Dioptase  or  copper  emerald. 

Native  iron. 

'ntaniferous  oxide  of  iron. 

White  sulpburet  of  iron.  Tbis  is  the  pyrites  knoWrt 
in  this  country  by  the  name  of  cockscomb  pyrites.  It  has  often 
agreen  colour  externally,  but  is  always  of  a  very  ligbt  yellow 
wben  broken^  It  constitutes  a  distinct  species,  and  probably  u 
composed  of  different  proportions  of  the  constituents  Crara 
common  pyrites. 

Phosphate  of  iron, 

Arseniate  of  ironi 

Carlmnate  of  zincj 

Sulpliuret  of  manganese. 

Ferriferous  phospliate  of  mangaties^i 

Anatase. 

Oxide  of  coliimhlum. 

Allanite,  or  siliciferou?  oside  oif  cerium. 

Oxide  of  chromium. 

III.  A  great  number  of  additional  crystalline  foroiG  las  bee-ti 
determined  by  HaUy.  This  is  i\\a  branc'\  of  niinernlogy  id 
which  Haiiy's  great  excellence  consists.  All  his  remarks  on  it 
are  valuable,  and  entitled  to  great  attention.  As  be  is  bioisclf 
printing  at  present  a  second  edition  of  his  work*  which  wiit 
make  its  appearance  in  a  very  short  time,,  and  as  Lucas  gives  us 
no  tigiires,  and  indeed  describes  no  cl'ystals  except  tliose  noticed 
by  Hauy  in  hia  Tableau  Compnratif,  it  is  umiecessjiry  to  notice 
these  additions  here.  The  nuni.ber  of  forms  of  calcareous  spar , 
made  out  by  Haiiy  at  present  amount  to  150.  Tlie  forms  of 
surphatc  of  barytes  are  not  much  fewer. 

IV.  M.  Lucas  terminates  liis  book  with  a  table  of  ihc  distri- 
bution of  rocks,  according  to  the  system  of  M.  Tondi.  It  is 
obviously  founded  upon  the  geogoosy  of  Werner:  from  wliicb, 
indeed,  it  differs  chiefly  in  the  adoption  of  a  great  variety  of 
new  words  to  accommodate  it  to  the  present  French  fasbi<m  j 
and  ID  the  introduction  of  a  few  rocks  not  noticed  by  Werner,  I , 
shall  endeavour  to  give  the  reader  an  idea  of  this  arrangement. 
Fof  the  term  geognosy  Tondi  substitutes  the  word  oreognosy,  a 
faulty  appellation,  because  the  object  is  not  to  make  us  ac- 
quaintea  with  the  structure  of  mountains,  but  with  that  of  the 
whole  crust  of  the  earth,  Qret^nosy  he  divides  info  three 
branches;  namely,  oreogeneie,  or  the  formation  of  rocks ^ 
(fftotectoniqite^  or  the  structuie  of  rocks ;  and  oteodiaeritiquef  of 
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the  distributiou  of  rocks.  \Vhh  respect  to  the  tkst  two  of -these 
branches,  we  have  do  details ;  but  &  table  is  git'en  of  'the  distri- 
bution of  rocks.     They  are  divided  ioto  sis  ctartw,  CBsMly: — 

1.  Motmtains  in  Mass. 
They  are  dl  composed  of  the  oldest  graaitc. . 

■II.  Maimtaws  in  Beds. 

1.  Second  formation  of  gra-       8.  Dolomite, 
oite. 

2.  White-stone.  Felspar  with 
garnet,  or  mica,  oi  cyanite, 
or  hornblende. 

8.  Gneiss. 

4.  IMica-slate. 

5.  Clay-slate. 

6.  Topaz  rock. 

7.  Primitive  calcareous  spur. 

iU.  Transition  Rocks. 


9.  Flinty-itale. 

10.  Serpentine. 

11.  Green-stone. 

12.  Magaetic  troa-stooe. 

13.  Iron  glance. 

14.  Cyanite. 

15.  Porphyry. 

16.  Amygdaloid. 


1.  Grey-waclw, 

2.  Transition  limc-stcne. 
S.  Transition  green- s  to  lie, 

4.  Transition  am}'g6aloid. 

5.  iTransition  flinty-slate. 

6.  Ribboo  jasper. 

IV.  ftoetx  Rocks. 


7.  Red  iron  or«. 

8.  Transition  syenite. 
0.  Transition     ftlspa*      por- 
phyry. 

10.  Transition  granite. 

11.  Transition  sand'Stone. 


1.  Conglomerate. 

2.  Old  red  sand-stoae. 

3.  BitumiiKHH  matbtiate. 

4.  Indurated  maiJ; 
6.  Compact  lime -stone. 

6.  Second     compact     Itme- 
■tone. 

7.  Amygdaloidal  Iime>stoiie. 

5.  Foliated  gypsum. 
9.  Common  salt. 

10.  Seeowd  sand-stdite. 

1 1.  -f^twous'  gy^um. 

12.  Third  lime-stoite. 

13.  Calamine. 

14.  Fourth  iime-stone. 

15.  Iliird  ^^um,  or  plutw    SI.  Hcffn-stone. 
bf'P»ri«.'  as.  ;UdioiBarge.  # 

IC.  HiM'tnitd-ttone.  68.  Marl. 

17.  Clkrilr.  84.  etinqiaet  liBC-ttoBC. 
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18.  Geanthrace,oE  glance  omI. 

19.  Phytanthrace,     or    black 
coal. 

20.  Zoo-phytanthiace,  or  bbck 

CQ^l. 

21.  fViUile  sand-stooe^ 

22.  Alum-slate. 

23.  Slate-clay. 

24.  Bituminous  shale. 

25.  Cinnabar. 
2C.  Jasper  form  dayinn'stoii*. 

27.  Clffjr  inm-stonfc 

28.  Common  clay. 

29.  Clay-itone. 
SO.  dayporp^ry. 
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.  Tripoli. 

,  Basalt. 

.  GreeD-^tone. 

.  Clay-porphyi'y. 

.  Wacke. 

.  GreeD  earth. 

.  Yellow  earth, 

.  Grey-stone. 

.  PhoDolite,  or  clink-sti 

.  Amj^daloid^ 

.  Trap  tuff. 

.  Pitch-stone. 


1.  Sand. 
a.  CUy. 


.47.  ObsiiSaa. 

48.  SemiopiU. 

49.  Santl. 

50.  Sand-stone. 
■^1.  Slate-clny. 

52.  CommoD  clay. 

53.  Compact  lime-stoae. 

54.  Clay  marl. 

55.  Common  clay  inm-stone. 

56.  Chromate  of  iron. 

57.  Brown  coal. 

ns  of  AUmnon. 
9.  Calctuff. 
4.  Moorland. 


VI.  Volcanic  Mountams. 


*  Pseudo-volcsDOs. 

),  Scorias.  6.  Bitumen,  Sec. 

2.  Porcelain  jasper.  7-  Hot  water. 

3.  Polishing  slate.  8.  Sulphur. 

.  4.  Clay  inHi-stoae.  9.  Silicioua  tuff. 

5.  Native  steel.  10.  Muriate  of  ammoon. 

**  Vfdcanos.                               , 

I.  Sulslances  thrown  oat  unaltered. 

1.  Au^te.  e.  Semmite. 

.  2.  Garnet.  7.  DoliHnite. 

3.  Vesuviao.  8.  Mica. 

4.  Meionite.  9.'Meteerio  iron. 
'  5.  Leucite.  .10.  Water. 


1.  Lava. 

2.  Volcaiuc  tttBF. 


.  II.  Suhstatces  Melted. 
S.  Moja. 


m.  Suisimces  Stihlmed.. 
1,  Common  ^It.  6.  Miniate  of  copper. 

7-  White  oxide  m  amei 

8.  Reakar. 

9.  Sulphur. 


.  Sulphate  of  a 
S.  Sal  amoioniac, 

4.  Irooghince. 

5.  Red  muriate  of  j^. 

Notwithstanding  the  gr^  length  oT  this  list,  I  luiTe  Olpitled 
all  the  subordinate  f(»i]wtioos,  which  are^vieiiy-lluiBflPWei  The 
greatimst^e  tpto  wliu:t>X<H>di  appears  to  We  fUktt  Ja  the 
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preceding  classification  is  the  coofoundin^  together,  as  of  et]ual 
importance,  those  substances  which  occur  in  great  abundance^ 
consiiiyting  rocks,  or  mountains,  of  considerable  extent^  with 
those  substances  which  occur  only  in  minute  quantities  scattered 
through  the  first.  No  classification  can  be  of  much  value  to  the 
[wactical  geognost>  unless  this  distinction  is  carefully  attended  to. 


Article  XIV. 


I.  Galvanic  Battery. 
On  Saturday,  the  2d  of  July,  J.  G.  Children,  Esq,  put  \a\ 
action  the  greatest  galvanic  battery  that  has  ever  been  constructed. 
It  consisted  of  20  pair  of  copper  and  zinc  plates,  each  plate  6 
feet  in  length,  2  feet  S  inches  in  breadth.  Each  pair  was  fixed 
together  at  the  lop  by  pieces  of  lead  cut  into  ribbons,  A  sepa- 
rate wooden  cell  was  constructed  fur  each  pair.  The  plates  were 
suspended  from  a  wooden  beam  iixed  at  the  ceiling,  and  were  so 
bung  by  means  of  counterpoises  that  they  could  be  easily  raised 
Of  letdown  into  the  cells.  The  -celts  were  filled  with  waterj 
contaicing  a  mixture  of  sulphuric  and  nitric  acids.  At  first  the 
adds  amounted  to  l-60th  of  the  water ;  but  more  was  gradually 
added  till  it  amounted  to  the  36ih.  Leaden  pipe;  were  attached 
to  the  two  extremities  of  the  battery,  and  conveved  the  electri- 
uity  out  of  doors  to  an  adjoining  shade,  where  tlie  experiments 
were  made.  The  power  of  this  battery  was  very  great ;  thou^ 
I  am  not  certain  whether  it  increased  in  proportion  to  the  size  of 
the  plates.  It  ignited  about  six  feet  in  length  of  thick  platinuqi 
wire.  The  heat  produced  was  very  intense.  It  melted  platinum 
vith  great  facility.  Iridium  was  likewise  melted  into  a  globule, 
and  [tfoved.  to  be  a  brittle  metal.  Tlie  ore  of  iridium  and 
osmium  was  likewise  melted,  but  not  so  completely.  Charcoal 
was  kept  in  a  white  heet  in  chlorine  gas,  and  in  phosgene  gas;  but 
no  change  took  place  iti  either  of  these  gases.  Neither  tungsten 
nor  uranium  underwent  any  ckange.  A  very  singular  fact  was 
pdnted  out  by  the  sagacity  of  Dr.  WoUasion,  and  succeeded 
upon  trial.  A  greater  length  of  thick  platinum  wire  was  ignited 
than  of  platinum  wire  of  a  much  smaller  size.  This  Dr.  Wol- 
laston  had  previously  ascertained  in  hif  own  minute  galvanic 
latteries,  consisting  of  a  single  pair  of  small  plates. 

II.  Volatility  of  Cerium. 
Tlw  volatility  of    this  metal,   which  bad  been  previously 
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infenet^  from  the  cxperiHients  of  Vittiquelin,  was  fully  coiifinned 
io  Mr.  CMIdreii's  iRbontory  at  Tonbridge.  A  quniitily  of  exaW 
of  cetiutn  had  betn  prepared  in  order  to  obtmn  from  it  the  oxide 
of  tht  metal.  This  oxalMe  vms  exposed  in  a  chartxial  crucible 
within  a  lobocco-pipe  luoutli  to  (lie  strongest  heat  that  coald  be 
raised  in  a  forge.  In  this  heat  the  cerium  was  votatilized  so 
completely  thai  not  the  least  trace  of  it  remained. 

III.  Action  of  the  Agate  on  Light. 
Dr.  Brewster  has  now  establislied,  by  numerous  experimcnl^,- 
that  the  nebulous  light  of  the  agaie  has  the  same  relation  to  the 
bright  image  &i  the  extraordinarily  refracted'imnge  has  tothe 
ordinarily  refracted  image  of  all  doubly  rcfrftctitig  crystals.  There 
is  still,  however,  no  ajyjBwniice  of  the  nebulous  light  being 
produced  by  a  higher  refractive  power  than  the  bright  image. 
All  the  phenomena  of  polarizatiuii  are  produced  when  the  plate 
of  ngate  is  less  tlian  the  -rfi^^h  of  an  inch ;  and  the  nebulous 
light,  when  in  its  evanescent  itatc,  can  be  revived  by  depolariza- 
tion with  mica,  in  every  respect  like  one  of  the  images  formed 
by  double  refraction.  The  coloured  appearances  in  the  agate,  to 
which  mineralogists  liave  given  the  name  of  iridescence,  furnish 
a  series  of  the  most  singular  rciulis,  arising,  apparently,  Iroin 
the  mechanical  structure  of  diSeient  lanilnoe,  and  scctn  to  open 
up  a  Dew  field  in  physical  optics.  He  b  at  pieseiit  exan>ining 
various  specimens,  in  order  to  give  a  greater  degree  of  generality 
to  the  results  previous  to  laying  them  before  the  public. 

IV.  Transition  Rocks  in  Yorkshire. 
I  have  received  the  fi>tlowiDg  letter,  which  I  lay  before  the 
publicj  beCftuse  1  consider  every  feet  that  adds  to  our  knowledge 
of  the  minei^logical  structure  of  Great  Britain  as  interesting,  i 
have  myself  seen  most  of  the  <placea  referred  to  in  the  letter,  but 
had  no  opportunity  of  determining  the  structure  of  them  with 
any  thing  like  accuracy ;  Dor  was  I  aware  that  any  traDf^ioa 
fonnations  occurred  upon  \hi  cast  Aoast  of  Yorkshire. 


In  the  Annais  of  Philosophy,  No.  VI.  Article  IT.  "  On 
Transition  Rocks,"  the  writCT  mentions,  that  he  "  knows  of  do 
transition  rocks  to  the  east  of  a  line  extending  almost  due  stsKh 
from  Berwick  to  the  English  Channel." 

Knowing  from  *  »  •  »,  and  others,  that  you  have  visited 
Yorkshire,  and  given  particular  attention  to  the  geology  tX  the 
county,  1  presume  that  you  are  well  acquainted  with  the  under 
stratum  of  the  Wolds,  and  therefore  that  the  lines  I  have 
quoted  have  escaped  your  obserralion,  or  wotdd  faaVc  -Ikw 
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BcceiDpanied  with  your  remark,  noticing  the  transition  lime-stone 
of  that  district. 

The  chalky  lime-stone  stratum  -of  the  Wolds,  of  which  Flsm- 
bro'  H-ead  is  the  most  easterly  point,  and  Leavening  Brow  the 
most  westerly,  i»  of  very  considerable  d^th,  as  the  cliGT  from 
Flamliro'  to  Spector,  and  the  wells  that  have  been  made  for 
obtaiuiag  water,  indubitably  prove.  The  cliff  at  Spector  appears 
to  the  eye  at  least  400  feet  perpendicular,  and  is  one  entire  bed 
of  the  same  stone,  not  interacted  by  any.  veins  whatever,  and 
containing  various  shells  wherever  a  quarry  is  ojpened  in  this 
extensive  stratum. 

Flanabro'  Ue&4  and  Filey  Bridge  are  the  two  most  easterly 
points  of  the  bay  geaeraliy  called  IHley  Bay.  From  Flambro' 
Head  to  Spector  the  whjte  cU£&  of  /Qbion  appear  for  the  last 
time  in  sailing  to  the  North;  and  at  f^ey  Bridge  tlie  dark  colour  - 
of  the  moor-stone  district  begins,  which  continues  to  the  most, 
northerly  point  of  Britaiii. 

Filey  Bridge  has  been  fonne^'  by  the  Oceao  gradually  waging 
off  an  immense  bed  (100  feet  thick]  of  argillaceous,  earth  fiom 
the  rocky  base,  which  dips  in  a  southerly  direction  ;  and  in  the 
higliest  part  is  not  more  than  50  or  60  feet  above  high  watei; 
mark.  This  base  I  call  a  firm  argillaceous  sand-stone ;  it  is  in 
large  blocks,  containing  shells,  and  intersected  by  grey  lime-atone 
in  thin  strata,  from  6  to  1 8  inches,  containing  also  various  shells, 
particularly  the  large  ostrea,  and  dipping  at  the  same  angle,  and 
in  the  same  direction ;  the  angle  about  15  degrees. 

Should  these  observations  recal  to  your  memory  the  minutes 
you  would  of  course  make  in  your  geological  view  of  the  East 
Hiding  of  Yorkshire^  perhaps  you  will  favour  the  county  with  a 
publication  of  them,  at  some  convenient  opportunity,  in  the 
Annals  of  Pkilasopky.  This,  I  am  sh«,  will  oblige  your  York- 
shire friends ;  and  pait^ularly.  Sir, 

Your  most  obedient  servant, 
July  I,  1813.  I.  W.M. 

-J^ftDr.  Thmma,  M.D.  Ifc  (fc 

V.  Structure  of  the  Cube. 

The  ftjlowing  letter  deserves  to  be  laid  before  the  public, 

because  it  forms  what  I  consider  as  a  valvaUe  addition  to  Qr. 

Woltaston's  ingenious  explanation  of  the  structure  of  crystals 

from  spherical  particles,  of  eaaner. 

sm. 
Dr.  Wollaston,  in  the  Bakerian  Lecture  published  in  the  Phi- 
losophical Transactions,  shows  very  ingeniously  in  what  manner^ 
the  regular  tetrahedron  and  octahedron  may  be  fonncd  of  splie- 
rical  panicles. 
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In  addition  to  the  figures  there  stated,  I  should  wish  to  present 
(hose  Gentlemen,  who  have  turned  their  attention  to  ihe  simple 
and  beautiful  theory  of  spherical  partirfes,  with  a  cube  to  be 
extracted  from  a  tetrahedron,  similar  to  that  described  in  the 
Xecture,  capable  of  being  held  together  by  the  most  simple 
power  of  attraction,  and  possessing  four  pair  of  poles,  jvhich 
possibly  may  account  for  the  phenomena  discoverable  in  the 
boracile. 

If  from  a  tetrahedron  consisting  of  seven  layers  a  tetrahedron 
be  taken  from  each  solid  angle  of  three  layers  deep,  then  will 
reinain  a  octahedron  having  four  spheres  in  each  edge,  and  a 
^ngle  one  In  the  centre  of  each  face,  which  is  the  porner  of  a 
cube  contained  in  the  octahedron  ;  and  should  five  spheres  be 
removed  from  each  solid  angle  of  the  octahedron,*  a  cube  will 
remain,  constructed  exactly  upon  the  same  principle  with  the 
tetrahedron  and  octahedron. 

The  easiest  way  to  make  this  cube  is  to  take  a  tetrahedron 
consisting  of  ten  spheres,  and  place  one  sphqre  on  the  centre  of 
each  face,  which  will  produce  exactly  the  same  figure. 
'  Should  you  think  the  above  accoqnt  of  sufficient  importance], 
yourinsenionofit  in  the  ^wo/jo/PAi/ojopAi/ will  greatly  oblige. 
Sir,  your  most  obedient  servant, 

N.    I.  liARKlN. 
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pN  Thursday  the  1st  of  July  a  paper  by  Sir  Humphry  Davy 
^ras  read,  containing  farther  observations  on  the  new  detonating 
compound  of  chlorine  and  azote.  After  recoveriog  from  the 
accident  which  happened  to  hioi  during  his  original  experiments 
on  this  substance,  Sir  Humphry  made  a  variety  of  experiments 
to  determine  its  properties  and  comjxtsition.  Its  specific  gravity 
is  l'S23.  When' in  contact  with  water,  it' coggeaUat  about 
40°;'but  thisd))es  not  bappeu  when  it  is  kept  separate  from 
water.  It  detonates  in  nitric  acid,  apd  in  amtnooia ;  gives  out 
azote  in  muriatic  aqid,  and  is  likeiwise  decomposed  in  sulphuric 
acid.  Attempts  were  made  to  decompose  it  id  exhausted  glass 
Vessels  ia  the  state  of  vapour;  but  they  were  unsuccessful.     In 

•  The  rFDioi.-iI  of  the  inlid  nnglCT  of.  Ihe  nclahedion  li  only  for  Ibe  pnrpete, 
of  dnnoiulralion,  and  ta  by  no  laeuu  iateadcd  to  coarey  aa  idea  thai  (wy 
nalBt^  cTyitf  1  of  thu  shape  ii  incllord  lo  tplit  in  thai  dlreclion,  the  inpostk 
liilitj  of  nUdi  hakl>evDBb]y  profcd  bj[  Dr,  WoUaitoo. 
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general,  the  glass  was  broken  by  an  explosion;  and  when  that 
did  not  happen,  the  proportion  'vf  chlorine  and  azote  evolved 
could  not  be  determined,  on  account  of  the  unknown  propcrtioa 
of  atmospheric  air  thnt  remained  io  the  vessel.  When-  the 
'detonating  compound  is  brought  in  contact  with  mercury,  a 
Wlutc  powder  is  formed,  and  azotic  gas  disengaged.  In  one 
experiment  a  detonation  to^b  place,  which  obliged  him  to  woi^ 
upon  smaller  quantities.  The  white  powder  was  found  to  be  a 
mixture  of  calomel  and  corrosive  sublimate;  and  it  sublimed 
entirely  without  the  disengagement  of  any  gas,  indicating  the 
absence  both  of  bydrogen  and  oxygen.  Muriatic' acid  does  not 
destroy  the  colour  of  solution  of  indigo  in  sulphuric  acid;  but 
if  it  be  impregnated  with  cbloriue,  it  destroys  a  determinate 
quantity  of  the  blue  colour,  according  to  the  proportion  of  chlo- 
rine present.  The  same  thing  happens  when  the  detonating 
compound  is  dissolved  in  muriatic  acid.  This  furnished  a  method 
for  ctetermining  the  proportion  of  chlorine  contained  io  the  detcv 
sating  compound.  The  result  of  all  these  methods  of  analysii 
is,  that  the  deronating  compound  is  composed  of 

Chlorine 91 

Azote 9 

100 
reckoning  by  weight,  or  if  we  reckon  by  bulks  of 

Chlorine 400 

Azotic  gas 100 

500 
Sir  H.  Davy  proposes  to  call   this  detonating    compound 

exolajie. 

At  the  same  meeting  were  read  some  observations  on  a  new   - 

comet,  observed  by  Capt.  Hill,  in  the  Hon.  East  India  Com* 

pany's  service.' 

On  Thursday,  the  8th  of  July,  the  following  papers  weK  read: 

1.  A  catalogue  of  the  positions  of  a  numfaer  of  circumpolar 
stars  by  the  Astronomer  Royal,  Mr,  Pond. 

2.  An  analysis  of  a  substance  thrown  out  of  Mount  Vesuvius, 
by  James  Smithson,  Esq.  Tliis  substance  had  been  sent  to  Mr. 
Smithson  when  in  Italy  in  1794,  in  order  to  determine  its 
nature;  and  he  ascertained,  by  a  number  of  trials,  that  it  con- 
sisted chiefly  of  sulphate  of  potash.  This  result  was  published  soon 
after  in  an  Italian  Joumiil,  but  no  subsequent  notice  was  taken  of 
it  by  mineralogists.  Mr.  Smithson  was  induced  to  examine  it 
with  more  accuracy  lately,  and  the  result  of  his  experiments  i% 

-     that  it  consists  of  sulphate  of  potash,  sulphate  of  soda,  sulphate  of 
«iiimonia^  muriate  of  ammonia,  muriate  of  copper,  and  muriate 
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of  iT»D,  with  some  earlhy  matter,  Mr.  Smiiluon,  by  way  of 
iatroduc\)oo  to  h!»  paper,  gives  a  view  of  his  opinkHi&  about  tlw 
origin  of  tbe  eai;th.  In  his  opinion,  it  was  originally  a  sun,  or  a 
comet,  and  was  brought  to  the  state  in  wliioh  it  is  at  present  hj 
undergoine  combustion  at  the  surface.  The  volcanoes  are  tlu 
relics  of  uit  original  combustibn,  and  the  materials  were  the 
metallic  bases  of  the  eailhy  substan^^es  of  which  the  primitive 
strata  are  composed.  Aa  u  proof  that  these  primitive  strata  liave 
heen  formed  by  combustion,  he  mentions  that  garnets,  horn- 
fclende^  and  otlier  crj'stals  found  in  them,  contain  no  water,  and 
that  little  or  no  water  is  to  be  found  in  the  primitive  strata  tlieoA' 
aelvss. 

S,  Observations  by  Dr.  Marcet  on  the  cold  produced  by  the 
evaporation  of  sulphuret  of  carbon.  This  liquid  evaporates  rooie 
nqiidty  than  any  other,  and  produces  in  consequence  a  greater 
idegree  of  cold.  A  spirit  of  wine  thermometer,  having  its  bulb 
surrounded  wi<b  cotton  cloth  or  lint,  if  dipped  into  sulphuret 
of  carbon,  and  suspended  in  the  air,  sinks  from  60°  to  0.  If  it 
be' put  into  the  receiver  of  an  aif'pump,  and  a  moderate  esr 
Iiaustion  be  made,  it  sinks  from  GO"  to  —  81"  (I  have  seen 
it  myself  in  these  drcumstances  sink  finm  Ji^  to  —  72°)- 
If  a  tube  containing  mercury  be  treated  in  the  same  vray,  the 
mercury  may  be  readily  frozen,  even  in  summer.  The  drier  tbe 
air  in  the  receiver  is,  the  more  easily  is  the  cold  produced.  Hence 
the  presence  of  sulphuric  acid  may  be  of  some  little  seMct  in 
ramoving  the  vapaur  irom  the  air  in  the  receiver  previous  to 
exhaustion  ;  otherwise  it  occasions  no  increase  of  tbe  cold. 

4.  ObservaticHis  on  the  composition  of  fluor  spary  and  on  its 
acid  basis,  by  Sir  Humphry  Davy.  The  author  begins  his  paper 
with  an  histbrical  detail  of  the  attempts  made  by  himself,  and 
Gay-Xrtissac  and  Thenardj  to  decompese  fluoric  acid,  and  the 
ill  success  of  these  attempts.  It  appears  from  the  compou'n^ 
■mts  which  fiuoric  acid  enlejs,  that  the  weight  of  an  integrant 
article  of  it  docs  not  exceed  1  '05,  supposing  an  atom  of  oxygen 
to  weigh  1 ,  Hence  it  follows  that  if  it  is  a  compound  of  oxygen 
»nd'  an  inflammable  base,  the  base  can  only  have  the  20tlt  part 
pf  the  weight  of  the  oxygen.  This  supposition  he  considers  as 
unlikely  tp  be  correct.  He  therefore  supposes  that  fluoric  acid, 
like  muriatic  acid,  is  a  compound  of  hydrogen  and  an  unknown 
supporter  of  combustion,  to  which  he  gives  the  name  of  fluo- 
rine. He  relates  m^y  experiments  made  in  order  to  obtain 
fluorine  in  a  separate  state,  but  nans  of  them  were  attended  with 
success.  As  phlorine  has  the  property  of  decompOBiflg  sevenl 
oxides,  and  driving  off  their  oxygen,  it  occurred  to  him  as 
likely  th^t  it  might  in  certain  cases  drive  off  fluorine.  Filiate  of 
silver  and  fluale  of  mercury,  with  this  view,  were  acted  upon  by 
^ilerine.  The  fiuoric  acid  {or  fluorine)  wms  disengaged,  and 
hora  Bilrer  and  corrosive  sublimate  fonaedj,  but  no'fluqrinc  wts 
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Mt  free.  Whee  th«  esperiaients  were  made  m  glats  retorts,  the 
gtsss  was  eonoded,  and  siliotud  fluoric  acU  gas  obtained.  Wtwn 
tbey  were  made  in  platinum  vessels,  the  metal  was.  corroded,  and 
a  red  ot  brown  powder  ibnned.  It  would  seem  from  the  triah 
made  that  fluorine  has  so  violent  an  actioD  oo  all  otber  bodies 
that  it  U  very  difiuult,  if  not  impassible,  to  obuia  it  in  a  sepa- 
'  rate  state.  The  author  promises  to  eoatmue  dm  subject  in  a 
subsetjucnt  paper. 

5.  A  paper  by  Mr.  Aliuan  on  the  method  of  freeing  equations 
from  soM%  though  the  roots  be  pretty  high  in  their  dimensions. 
From  ibe  natufe  of  this  paper  it  could  not  be  read  at  full  )eagth> 
so  that  it  is  not  possible  to  give  any  idea  of  the  method  em*- 
pitted'  by  the  author ;  but  he  referred  to  a  method  previously 
given  in  the  Irish  Transactions  by  Mr.  Money,  which  he  cwi- 
siders  as  general,  and  which  protahly  constitutes  the  foupdatitm 
of  his  own. 
The  Society  adjourned  till  the  4th  of  November  next. 

GEOLOGICAL   SOCIBTT. 

On  the  2d  of  April  part  «f  a  paper  by  Mr.  Joda  Fkcey,  sen. 
on  the  Aaliover  detiundation  in  the  county  of  Derby  wps  reac^ 
This  part  of  the  paper  is  not'  susceptible  c^  abridgment. 

On  the  23d  of  April  a  notice  by  the  Rev,  J.  J.  Conybeare, 
relative  to  the  slate  of  Tintagel,  in  Cornwall,  was  read.  This 
elate  would  appear  to  be  transition  slate.  It  answen  well  for 
roofing  slate,  and  is  traversed  by  veins  containiag  quartz,  calca- 
reous spar,  chlorite,  and  adularia. 

Mr.  Farcy's  paper  on  die  Ashover  denudation  was  concluded. 
The  structure  of  Derbyshire,  according  to  Mr.  Farcy,  consists 
of  alternate  formations  of  lime-stone  and  toad-stone,  in  the  fol- 
lowiog  order,  beginning  with  tlie  lowest : —  ' 

Lime-stone, 

Toad-stone, 

Lime-stone, 

Toad-stone, 

U  me -stone. 

Toad-stone, 

Lime-stone,  ; 

Lime-stone  shale, 

Mill-stone  grit, 

Coal. 
On  the  7ih  of  May  part  of  a  paper,  by  Dr.  Maceulloch,  on 
tlie  geology  of  certain  parts  of  Scotlaud,  was  read.  The  prin- 
cipal and  fundamciital  rock  of  the  island  of  Jura  is  a  rock  called 
by  some  granular  i^uartz,  by  others  graiiite,  and  by  all  Considered 
Bs  a  primitive  rock  ;  but  Dr.  Macculloch  considers  it  as  a  mecha- 
nical  depositc  of  quartz  and  felspar,  formed  from  the  oldei' 
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rocks,  snd  therefore  not  entitled  to  the  name  of  primitive. 
According  to  Professor  Jameson,  this  rock  rises  from  below  the 
nuca-slate.  Hence  it  follows,  according  to  Dr.  Macculloch, 
other  that  the  mica-slate  is  not  primitive,  or  that  the  primitive 
we  not  the  oldest  rocks. 

Roaa  coDsists  chie&y  of  rocks  of  gnebs  and  hornblende.  The 
gaeiss  is  traversed  by  iiuajerous  veins  of  graphic  granite. 

The  district  of  Assynt,  forming  the  western  part  of  Suther- 
land, contains  mountains  composed  of  the  same  granular  quartz 
M  occurs  in  Jura,  and  therefore,  according  to  Dr.  Macculloch, 
a  mechanical  deposite.  Associated  with  this  rock,  occur  com^ 
pact  gneiss,  hornblende  slate,  and  syenitic  granite.  There  occurs 
idso  a  great  depoaite  of  lime-stone,  which  appears  to  alternate 
witii  the  same  rock.  It  is  in  two  very  thick  beds,  with  the  gra- 
nular quartz  interposed.  .  This  lime-stone  is  dark  grey,  or  nearly 
black,  of  an  earthy  aspect,  and  minute  granular  texture,  and 
smells  offensive  when  rubbed. 

Od  the  21st  of  May  the  rest  of  Dr.  Macculloch's  paper  on 
the  geology  of  difierent  parts  of  Scotland  was  concluded.  TTie 
granular  quarta  of  Isla,  according  to  Br.  Macculloch,  is  9  me- 
chatiicakdeposite  like  that  of  Jura.  It  alternates  with  mica- 
slate  and  clay-slat^  and  with  a  very  important  formation  of 
lime-stone. 

Schefaallien,  according  to  Dr-  Macculloch,  consists  of  a  cen- 
tral f  idge  of  granular  quartz,  which  he  considers  as  a  sand-st<Hie, 
flanked  on  every  side  by  beds  .of  mica-slate  neariy  vertical,  and 
containing  subordinate  beds  of  lime-stone. 

The  vicinity  of  Criuan  is  remarkable  for  containing  nearly 
vertical  beds  of  grey-wacke  aud  grey-wacke  slate. 

The  rocks  bounding  the  valley  of  Aherfoyle  towards  Ben  Ledi 
consists  of  alternations  of  grey-wacke  and  grey-wacke  slate,  with 
clay-sl^c :  then  comes  a  fine  roofing  slate,  approaching  in  parts 
to  mica-slate,  but  consisting  of  grains  cemented  by  tnica-alate. 
Beyond  this,  mica-slate  makes  its  appearance. 

A  paper  by  the  Rev.  William  Gregor  was  also  read,  contain- 
ing observations  on  a  species  of  tremolite  foutid  in  Cornwall.  It 
occurs  in  a  dark  green  serpentine  rock  forming  the  ridge  called 
Oickertor,  in  the  neighbourhood  of  Liskeard.  It  was  com- 
posed of 

Silica G2'2| 

Lime 14*1 

Magnesia , 12'9 

Oxide  of  iron 5-9 

Water l-O 

Manganese  and  soda ,,.,  Trace 

■  Loss 3*9 

100*0 

n,<i-A-..>yGoogIe 
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On  The  4th  of  June  a  paper  on  the  Isle  of  Man,  by  J;  F. 
Berger,  MD.  was  read.  The  lergtK  of  tlie  Isle  of  Mttnft^nB 
N.  B.  to  S.  VV.  exceeds  30  miles,  and  its  breadth  varies  from  4 
to  15  mites.  About  5  cniles  from  the  north  end  a  mountaiDom . 
tract  begins,  runs  parallel  to  ttie  eastern  coast,  and  forms  the 
smalj  island  at  the  south  end  oC  the  greater,  called  the  Calf  of 
Man.  This  belt  is  divided  by  three  tranverse  vallies  ;  ttvo  in 
the  larger  island,  and  the  third  forming  the  strait  that  separatea 
the  one  island  from  the  other.  The  highest  mountains  are  in  the 
northern  division;  and  Sneifeldf,  the  most  elei^ledt  is  2flD0 
feet  above  the  level  of  the  sea.  The  rocks  of  which  this  country 
is  composed  belong  chiefly  to  the  transition  class  of  Werner. 
Small-grained  graoiie  occurs  in  one  or  two  places,  and  ^t  nn 
elevation  of  not  more  than  3  or  -lOO  feet  above  the  level  of  Urn 
sea.  Gneiss  and  mica-slate  arc  wanting,  and  so  are  the  oldest' 
members  of  the  clay-slate  formation.  The  newest  portion  vt 
that  formation  occupici  the  most  elevated  parts  of  the  island, 
where  it  appears  under  the  form  of  horn-slate  and  roofing  slate. 
These  rocks  pass  insensibly  to  the  transition  class.  The  oldeit 
transition  rock  which  appears  is  grey-  wacke.  The  beds  of  it  «rc  , 
mostly  less  elevated  than  those  of  the  clay-slate;  they  dip 
towards  the  east,  and  the  incliDution  varies  from  vertical  to  about 
85*,  In  this  formation  ocetir  grcy-wacke,  grey-wacke-slate,  aod  . 
.granular  quartz  slightly  micaceous.  Nocrganic  remains  were 
perceived  in  any  of  tlicm. 

The  preceding  formation  is  covered  by  a  deposile  of  lime- 
stone, less  elevated  above  the  level  of  the  sea  than  the  grej- 
wacke,  and  approaching  more  nearly  to  the  horizontal.  It 
consists  of  beds  of  sliell  lime-stone,  resembling  those  of  KilIwnQy> 
Westmoreland,  Cumberland,  and  Durham,  together  with  mag- 
nesian  lime-stone,  sometimes  in  .beds,  but  often  in  patches 
inclosed  within  the  other.  In  one  or  two  places  the  lime-stoite 
is  covered  by  an  unstratified  mass  of  transition  amygdaloid;  thf 
base  of  wliich  is  a  greenish  wacke,  containing  nodules  of  lamellar 
calcareous  spar,  invested  by  a  thin  coating  of  iron  pyrites.  The 
only  lloetz  rock  that  occurs  in  the  island  is  the  oldest  sand-stone, 
sometimes  so  coarse  grained  as  to  merit  the  name  of  conglome- 
rate, in  which  case  it  consists  chiefly  of  fragments  of  quartz, 
with  a  few  scraps  of  decayed  slate,  and  a  little  iron  pyrites.  1^ 
•  colour  of  the  sand-stone  is  red,  or  greyish-white.  It  is  more  or 
le^s  slaty,  according  to  the  proportion  of  mica  that  it  contains. 
It  lies  unconformably  over  the  grey-wacke,  and  dips  N.  W.  at  an 
angle  varying  from  359  to  l.'i°.  On  the  sea  shore,  and  .on  the 
slojies  of  some  of  the  mountains,  are  abundant  blocks  of  granite, 
fniea  slate,  and  porphyry. 
The  mines  i^  ,the  island,  at  i<ose;,  Foxdale,  wd  Brads  Head 
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an  all  abaodoiKd.  They  cowst  of  ralcna  mixed  with  pyrites, 
and  with  the  carbooates  of  lead  ana  of  copper.  Tliey  lie  in 
gtey-mAe ;  but  at  Fozdale  they  have  beea  followed  into  the 
subfBceot  granite.     Ilie    mean   temperature  of   the   island  is 

On  the  18th  of  June  a  lai^  specimen  of  nodular  agate  was. 
exUbited  to>  the  Society  by  Dr.  Curry,  which  he  conreived  to 
pc^it  out  a  natural  connection  between  ngate  and  the  plasma  of 
the  ancient!. 

Part  of  a  paper,  by  Mr.  Webster,  was  read,  on  tlie  fresh 
water  fbndations  of  the  Isle  of  Wight,  with  some  observations 
on  the  strata  lying  above  the  chalk  in  the  south  of  England. 
The  obaerirations  in  this. paper  were  partly  suggested  by  the 
memoir  of  Curier  and  Brogniart  on  the  strata  in  Uie  neighbour- 
hood of  Paris.  Sir  Henry  Englefield  first  observed  the  hkhly 
inclined  strata  of  chalk  in  the  Isle  of  Wight.  He  entrustea  tlie 
accurate  survey  of  these  curious  strata  to  Mr.  Webster.  Tbe 
present  paper  is  the  result  of  his  examination. 

An  elevated  ridge  of  hills  runs  through  the  Isle  of  Wight,  in 
a  direction  nearly  E.  and  W.  from  Culver  Clilf  to  the  Needles. 
These  hills  are  composed  of  strata  sometimes  nearly  vertical,  but 
generally  forming  an  angle  with  the  horizon  of  from  €0°  to  60°, 
Siming  northward.  Tlw  strata  consist  of  the  upper  and  lower 
be<u  of  chalk ;  tliat  is,  of  the  chalk  with  and  without  fliols, 
covering  the  chalk  marl ;  and  these  again  are  underlayed  by 
calcareous  sand-stone,  with  subordinate  beds  of  chert  and  lime- 
stone, day  and  carbonized  wood.  To  the  north  of  these  strau 
occur,  at  Alum  Bay,  other  vertical  beds  of  sand  and  clay,  one 
of  which  corresponds  in  its  fossils  and  other  characters  with  the 
blue  clay  coataioing  aptaria,  usually  known  by  the  name  of 
Ixindon  day.  Mr.  Webster  supposes  that  these  vertical  beds 
were  originally  horizontal,  and  elevated,  by  some  imknowD 
means,  after  the  formation  of  the  London  clay. 

If  a  Une  in  the  direction  of  the  central  ridge  of  the  Isle  of 
Wight  be  extended  westwards  into  Dorsetshire,  it  will  be  foutul 
to  coincide  nearly  with  the  direction  of  a  ridge  running  from 
Handfast  Point  to  Lulworth,  and  with  that  already  described.  It 
may  therefore  be  considered  as  a  continuation  of  it.  The  nearest 
tract  of  chalk  to  the  north  of  this  ridge  is  the  South  Downs ;  the 
strata  of  which,  together  with  thdr  superimposed  beds,  up  to  tite 
London  day,  dip  g«ntly  to  the  south.  Hence  the  space  between 
may  be  considered  as  a  great  basin  or  bollo«-,  occasioned  pro- 
bably by  the  rupttire  and  subsidence  of  strata  originally  hori- 
Kontal.  Within  this  basin,  at  its  southern  edge,  that  b,  on  the 
northern  coast  of  the  Isle  of  Wight,  occurs  a  large  mass  pf 
horiz<>iilaI  strata,  in  many  parts  visibly  resting  on  the  edges  of 
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ibe  elevated  ctrataabove-meDtioned,  and  therefore  ^eloD^og  to. 
a  period  subsequent  to  that  in  which  the  formation  of  the  hasia 
took  place.  'I'his  horizontal  deposite  differs  in  its  characters 
from  all  others  hitlierto  diseovered  in  Eoglaad^  but  corFesponds 
with  tbos^  in  the  neighbourhood  ttf  Parii  described  by  Cavia 
and  Bro^Diart.  These  beds,  an  they  appear  in  the  Isle  of  Wightf 
consist  of  four  formntions : — 1.  The  lowest  fresh-water  forma- 
tion. 2.  The  upper  marine  formation.  S.  The  nopa  fresh* 
water  ftirmalion.     4.  The  super6cial  tbrmktion,  consisting  of  rb 

ulluvjal  bed. 

Tike  Sodety   adjouroed  till  Friday   the   5th  of  I^eanbet 

next. 


Article  XVI. 
Liu  of  Palenls. 


John  Mander,  chemist,  Aaron  Manbt,  iron  master^ 
and  Joseph  VEaNON,  furnacemw),  of  Wolverhampton  ;  for 
their  methods  of  making  the  cinder  scoria  ilagg,  or  by  whatever 
name  the  refuse  produced  in  the  smelting  or  reSoiAg  of  iron  may 
be  called,  into  forms,  which,  may  be  used  for  any  purpose  to 
which  brick,  quarry,  tile,  slate,  or  stone,  now  are,  or  may  be, 
applied.  Dated  May  31,  1813.  Tloi  method  has  be<D  knag 
practised  in  the  iron  furnaces  of  Sweden.  It  is  prdbtUj 
from  that  country  (hat  the  patentees  obtained  their  iofojr- 
mation. 

Thohai  Grant,  of  Biddefofd,  DevtHuhire,  £s^. ;  for  ocrtiin 

ingredients,  by  the  use  and  admixture  of  which  with  oil,  in  the 
preparing  and  making  of  paint,  a  coasidenible  consumption  of 
oil,  and  also  much  expense,  may  be  saved.  Dated  Majr  31, 
"1813. 

Jahks  Olipiiant,  of  Cocfcspur-st{eet,  Ix>ndon,  hat  mana- 
facturer;  for  a  method  of  making  or  manufacturing  military 
caps.    Dated  May  31,  1813. 

Chablks  Broderip,  of  Great  Portland-street,  JjoaAoa, 
Gentleman ;  for  his  unproved  mode  of  raising  and  lowering 
vessels  from  one  level  to  another  level  of  navigable  waters. 
Dated  May  31,  1813. 

Ricii«R^  WiTtT,.  ^  Kibgston-apoti-Hull,  Genthtmfo;  for 
'    additional  improvements  is  or  on  .stMrn-efiigiDtsr  fliUt  teolf 

n,r.^^<i"y*G00glc 
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dsefiil  ID  making  certain  ports  of  the  sane.  -  IWed  Jooe  5, 

William  Cooke,  of  Greenwich,'  in  the  county  of  Kent^ 
Esq.  i  for  oertaia  improvements  io  the  art  of  niBbiDg  and  work- 
jbg  ploughs  of  sny  kind  or  desen'ptioa.     Dated  June  15,  181S. 

CHakles  Goodwin,  of  Finshury-terrace,  London,  fector;  for 
■n  improved  socket  for  a  candlestick,  consisting  of  a  spring  or 
springs,  by  which  any  candle,  rush-light,  or  taper,  without  any 
paper  or  other  thing  being  put  round  it,  may  be  fixed  and 
secured  in  such  socket,  and  which  socket  is  adapted  for  the  use 
of  any  description  of  candlestick,  chandelier,  lustre,  branch, 
lamp,  or  lantern.  He  has-  also  invented  a  self-extinguisher,  to 
be  fixed  to  the  same,  by  which  the  light  may  be  extinguished  at 
My  time.    Dated  June  26,  1813. 


Article  XVII. 

Scientific  Books  in  Aanrf,  or  in  Ih^  Press. 

Mr.  W,  Henley,  Member  of  the  London  Pliilosophical  Society, 
ii  preparing  for  the  Press  a  series  of  Chemical  Tables,  intended  to 
'exhibit  the  properties  of  all  tbe  present  known  bodks,  tlie  result  of 
their  union,  tbe  composition  of  the  oxides,  acids,  and  their  com* 
pounds,  vitb  tbe  effects  produced  by  the  action  of  heat,  light,  and 
electricity  ^  the  whole'forraing  a  complete  abstract  of  the  science  of 
diemistry. 

Dr.  John  Moodie,  of  Bath,  has  nearly  prepared  for  publication 
The  Modem  Geography  of  Asia,  to  be  published  in  two  «o.  vols. 
.  with  an  Atlas.  * 

A  Fiiurth  Volume  of  The  Antiquities  of  Athena  is  pr^iaripg  for 
publication. 


■   I  %•  JGor^y  ConmimicaliQiu^  thit  D^artmtnt  ^  oar  Jottnto? 
'  vJU  U  M^itli^  ncHvett. 

D,g,t,7?<n„Goo^le 


ItU] 


Met€ontogictd  Table. 


Articie  XVIII. 
METEOROLOGICAL  TABLE. 
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REMARKS. 


Sixlh  SIonih.—i\.  Briik  nind  threngh  Iheda;.  9S.  Wind  moFe  gmtle.  Ca- 
mulostrahu  uni  Cirrostralui.  34.  A  sbonrer  about  oDe  p.  ft.  S5-.  The  wiDd 
iDcliQes  Id  S.  E.  Cleat  ttviligitt,  Mmewbal  oraBge-colotued.  ST.  CutiBt 
fhaagiof  to  CirrHMiHtAu  and    CirniftnlCiM :  twiligJit  BBmeffhat  opaque,  bat  I 

coloured.     S8.  Wind  N.  E.  a.  m.     The  Stretia  cloud  appeara  tohave  prevailed  I 

jnlbeDlght.  Blight  shovers  at  iDtervals  daring  the  day,  A(  leveii  p.  n>  leTeral 
AJmM,  and  thunder  to  the  S.W.  which,  *rMt  occasional  lii^tning,  paued  b;  { 

S.  to  n;  E.    At  nine  p.  m.  the  air  was  so  loaded  with  vapours  as  to  deposit  i 

water  on  a  glass  vessel  cooled  only  to  58'5°.  Il  now  b^ian  to  rain  heavily, 
censing  at  ten,  wi|ta  thunder  and  lightning  uliil  iu  ihe  ii.    8D.  Ctrmp,   Cirro-  ; 

ilraAu,  and  Camulotlreltis.     About  one  p.  pi.  a.  heavy  ilorm  of  rain  Ksd  Imi^  ; 

vilhsETcralelecn'ical  discharges.  SO.  In  IbRfarenoouheavjr  rain,  «heredi« 
hj  aipecaliar)rallnw-Einnnl  in  the  wtnd,  dien  soalticrly!  p.iM.  wet  St  iBterftis. 
A  part  of  ithis  day's  rain  was  taken  by  estimate,  the  x^uge  baving  bMB  left 

Saofnth  Mcnlh. — 3.  After  an  appearance  of  two  diiliact  orders  of  eland  > 

duripg  theroreooon,  inosculation  took  place  suddenly  about  oae,  and  (be  Ch-  | 

uuloatralut,  with  abrisknisid,  prevailed  till  snn-sct.  4.  A  slight  bhower,  p.  m. 
From  the  S(h  -to  the  Sth  several  kinds  of  cloud  pfevUled,  and  occaaioaed  at 
llmeB  cooside  Able  IndicqliDns  oF  rain  {  of  which,  hontrer,  a  few  djnops  only 
fell,  the  clouds  still  pna^tngaway  to  the  N,  Id  thai  quarter  oo  Ibe  8ih^  even< 
ing,  we  had  several  diiluni  IVimCi,  with  the  imwl  appearances  of  s  iJtxoa^ 
electric  charge.  A  single  9uh  of  li|ihtBii|g,  and  come  raiD.Just  diicemible  ia 
tiie  hnrteon,  #ft«  (he  only  resulti.  13.  After  repeated  eihtbilions  Of  the  Cm- 
matoitratut,  which  continued  to  pnsi  over  to  the  N,,  we -had  this  aigbl  a  few 
drops  of  rain.  14.  Dripping  M.  interralB ;  IhedUst  laid.  15.  A  «rel  d*^.  The 
Vulgar  notion  that  rain  on  this  d^>(^^llicll,lt  I!  Pnpbb  Calendar gaveto  Si.  Bwithn) 
is  followed  by  the  same.dail)',  for  40  days,  if  tried  at  any  one  statiouin  ifiispart 
of  the  tilahd,  will  be  fbtind  fbltaciaua.  Thpre  is,  peritaps,  iu  a.  majorSly  lif 
seasoni,  algeaeral  tendency  to  rain  during  (Ms  period,  iihi(^,  ia-Irclunl,  and 
on  the  wntcm  coasts  oF  BiilatB,  iinay,  la  some,  producr  (he  efCectin  ques- 
tion ;  and'the  prejudice  beace  arisii^  may  have  travdled  into  o/clinMe  where 
ildoes  not  hold  good.  16.  Thunder,  p.m.  Juriag  a  showtr.  IT.  A  slight 
riinwer,  p.m.:  den  on  the  grass.  IS.  A  fine  day -.  the  Cuniiila((r<i(iu  prrrailed, 
iBdthe  ev^niagwiu  very  clear,  with  tfw.-    Tf.-ShO'Wers. 

lUESLTLTS. 
Pre  vailing,  winds:  EoKcrly  tolhe  ne*raK>«,.Btlct«>afiIa>W«t(«il](. 

Baratdeter  :  GrtateJrbeidit 30-18  incbesu 
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.  Ucan  of  the  j^rfod 9»«TB' 

'Tt^na•ntl«r^'GreilHthe)gtlt .....ff** 

'      '  ,,I.«BSt.. »....„.. 41 

Ueanoftheperiod 6\'»- 

\  EH^erstioa,  S-TS  inchei.     tUia,  3-M  ImAm,  la  t»  tf3%: ' 
T*Ttci»ui(,"3»n>ti  jrsntJI,'S3,  1S13.  L.  BOWARD^ 


UUUTA;  IN;t;0.  TU.  FUtST  EDUWlf. 


or  "         -  . 

PHILOSOPHT- 

SEPTEMBER^  1813^ 

ArTICLH   h         ■  ■ 

tStfxni  aa*  Memoir  ef  M-  Betvrdi  telotkie  to  tAa  Ph/sUai  ibid 
Chemical  PropiHies  of  iht  diffenra  Mays  tt-kUh  ovnipbsc  flb 
Sdar  Light.    BjrMM.  BerlhoUcA,  Ob^tid.  uid  Kot.* 

M(  BERTHOLLET,  M.  Cfaapbd,  aod  mj%^,  km  bmrt 
dti^ed  with  the  examination  of  a  memoir  lately  prawnted  bj 
U.Bera]dontitteph]nicalaiidclicsnicalfttopertie«of^  diflb' 
KDtniTsi^idteon^MseBobrli^t.  We  proeeed,  tlunfoK^  ^ 

gtre  an accDUDt  cfFH  to  tlieOaM. 

It  is  a  qneatioQ  long  £«cu§aed  smoiig  bhiloaopbera  and  dio> 
UuitB,  wbether  ealoric  and  light  be  modifloatioiu  of  tbe  same 
principle,  or  oonust  of  principles  essentially  diffiirent.  Manjr. 
■Tstems  luiTe  been  eonstracted  m  fiivoar  of 4)etli  lij^kitbenA ;  biA 
me  only  means  of  deetdiagthepmntistodetcruiuieliye^iinK 
Bteul,  and  to  fix  with  exaetnesa,  the  prtmntiea  belon^i^  «aaGb>' 
tially  to  caloric  and  to  light,  to  ascertala  in  what  wmecte  ibeif 
agree,  andin  what  AeydilFer;  and,  finaUy,  to  Me  whedier  the 
nune  prind^,  always  constant  in  its  nature^  but  acting  difie* 
fently  ori  otir  organ^  and  on  bodiea  in  different  droamBtancesc 
be  capable  of  producing  all  the  varie^  of  efieet  which  «w 
t^serre. 

Several  skilful  philosophers  aod  chemimlMveahttuly  p^tly 
directed  their  oiteation  towards  this  object.  Thus  Moriottt! 
discovered  that  invisible  heat  radiates  like  ij^it,  mdisredecBe^ 

.  ■  TtaMloUd    from  1^  Kmaiei  ,ilc  Ch^iiu  iot  JfMck  1B1^>   is).  Uu*r, 
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like  it  faymetallic  mirrors,  results  afterwards  confinned  by  the 
rxpenmatts  of  Scheele  mid  Pictet.  Mr.  Leslie  and  Couoit 
Rnmferd  exsmilied,  with  particuiar  care,  the  iuHucnce  which 
tbe  natore  cf  the  inbsttnce,  and  the  state  of  the  surface,  has 
nptai  the  radiation  of  heaf,  when  it  enters  into  bodies,  or  escapei 
fromdiemi  finally,  M.  Prevost,  of  Geneva,  has  included  all 
^'e  pbetMsnena  of  the  radiatioil  of  heat  in  on  ingenious  theory, 
which,  viewed  only  in  a  systematic  point  of  view,  as  is  done  by 
the  aathor,  enables  hiiti  to  connect  all  the  phenomena  together 
by  lawi.  Very  Ifitdy  M.  Delafoche  has  added  a  new  lact  to 
tnete  results,  whidi  seems  to  exhibit  a  gradual  passage  iirom  heat 
to  light.  The  rays  of  inTisible  heat  traverse  glass  with  difficulty 
at  a  temperature  below  that  of  boiling  water;  but  they  traverse 
H  with  S  facili^,  always  increasing  with  the  temperature,  as  it 
approaches  the  iftHnt~when  bodies  Decome  latninous:  so  that  it 
would  ^ipear  trom  these  experiments  that  the  modification, 
whatever  it  be,  which  milat  be  impressed  upon  the  invisible 
raye^  to  render  than  more  and  more  capable  ot  passing  through 
Klaa%  makes  them  approach  more  and  more  to  the  state  in  wbicb 
uiey  must  be  whtai  tfaf^  penetrate  our  eye,  and  occasion  the 
•ensatictti  of  yitloii.  M.  Dejaroche  has  found,  likewise,  that  the 
rays  of  beat  which  have  passed  through  a  plate  of  glass  are  p^o-' 
poitioDaUy  more  atk^ted  to  pass  through  a  seaina  plate.  This 
la  a  new  proof  of  the  peculiar  state  of  these  rays,  and  of  the 
modification  which  th^  acquire. 

"Die  results  which  we  have  stated  relate  to  the  motion  of  beat. 
Its  cbeaical  actiiHi^  compiured  with  .that  of  light,  has  beea 
aqn^iW  studied. 

Mm.  Gay-Lussac  and  Thenard  have  provied  that  all  th« 
ehaiues  of  odoBr  produced  by  light  mav  be  imitated  and  pro-' 
duced  bjr  haat,  and  by  an  elevation  of  temp^aturenot  exceeding 
2i2°<  Other  phenomena  previously  obse^ed,  showed  that  in 
Aat  CMnpviam.  of  ^e  actions  of  heat  and  light  in  heating 
bodica  orpredodqg.chemical  diange8intbem,tliereisa  great 
ctifierence  in  the  rays  of  different  colours.  M.  Rochon  had 
annonoced  that  the  beat  produced  by  the  different  rays  of  the 
plectrum  was  unequal.  Dr.  Herschell  afterwards  found  that  the 
heating  power  increases  prt^ressi  vely  fromtheviolettothered  end 
of  the  spectrum.  He  even  bxed  the  maximum  effect  beycmd  the 
led  ray;  so  that,  according  to  his  experiments,  themostKeating 
rays  of  the  spectrum' were  entirely,' or  nearly,  invisible.  Dr. 
WoUastffiiiand  Mefi^rs.  Hitterand  Beckmann,  navingexamioed 
tiie  opposite,  or  violet  end  of  the  spectrum,  found  that  it  like* 
woe  possessed  pecaHar  properties;  and  that  there  exist,  beyond 
the  violet,  invisible^rays,  wliich  possess,  in  greatest  perfection, 
the  power  of  determining  chemical  combinations.  InC' 
ments  of  Dr.'HM:EchcU,  though  confirmed  by  sevearal  p 
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phos,  had  been  called  in  gaeedon  by  others  no  less  skilful, 
psrticiilarly  by  Mr  Lesli&  On  that  account  it  was  important  to 
remove  eveir  donbt  respecting  them.  It  was  likewise  interesting 
to  knoviftne  inTisible  or  almoGt  invisible  rays,  situated  beyond 
the  extremities  of  the  spectrum,  possess  anv  other  properties  of 
light.  For  example,  if  the  reflection  of  them  from  polished 
gusa  can  give  them  that  modification  which  Malus  has  digtin- 
eoished  by  the  name  of  polarization.  M.  Berthollet  engaged 
MM.  Malus  and  Bersrd  to  undertake  this  doable  ot^ect.  'fhe 
premature  death  of  Malus  has  deprived  us  of  the  great  light 
which  hewouldwitfaoutdoubthave  thrown  upon  the  subject,  as 
he  had  already  done  upon  other  parts  of  optics  by  his  excellent 
discoveries;  but  the  researches  which  he  had  begun,  orprojccted, 
have  not  been  lost;  M.  Berard  has  persued  them  with  great 
care.  He  has  finished  them  with  the  utmost  possible  exactnesSj 
and  has  presented  the  results  to  the  Institute. 

M.  Berard,  with  respect  to  apparatus,  has  had  a  great  advan- 
tage over  the  philosophers  who  have  preceded  him  ia  these 
reiearches.  He  made  use  of  the  helmtate  which  Malus  had  got 
constructed  for  the  philosophical  cabinet  of  M.  Berthollet,  and 
by  means  of  that  instrument  he  obtained  a  ray  of  solar  light 
perfectly  fixed,  on  which  he  could  makeexperimentsatpleagure. 
By  decomposing  this  ray  with  a  prism,  he  obtained  an  immove- 
arae  adoured  spectrum.  By  placing  v«7  sensible  thermometera 
in  the  spacer  occupied  by  uie  different  colours,  he  was  enabled 
to  compare  their  i^orific  e&cis  with  the  utmost  certainty.  He 
ucerOuned  their  chemical  properties  by  substituting,  in  place  of 
thethennometers,  chemicax  compounds  easily  altered. 

He^umined,  in  the  first  plac^  the  calorific  power  of  the 
difierent  rayt.  We  know  that  they  are  une<]ualin  this  respect. 
M.  RocJMm,  who  firstobserved  this  inequality,  placed  themaxi- 
nnm  of  heat  in  the  yellow  ray,  where  the  illuminating  power  is 
Kreatect.  Dr.  Herschell  placed  it  but  of  the  spectrum,  and  , 
Myond  the  red  ray.  The  experiments  of  Berardhave  confirmed 
Ae  experimmts  of  Herscfaeil  relative  to  the  progressive  heating 
power  of  the  raya  from  the  violet  to  the  red;  but  he  found'  the 
gre&teat  hwtioff  power  at  the  extremity  of  the  spectrum  itself 
and  not  beyond  it  He  fixed  it  at  the  point,  where  the  bulb  ot 
tbethennometer  was  still  entirely  covered  with  theredray;  arid 
lie  found  that  the  thermometer  sunk  progressively,  in  proportiun 
•8  the  distance  of  its  bulb  from  the  red  ray  increasM.  When 
be  placed  the  thermometer  quite  beyond  the  visible  spectrum,  in 
the  ipot  where  Hervch^  fixed  the  maximum  of  heat,  its  eleva- 
tiott  above  that  of  the~ambient  air  was  only  -J-th  of  what  it  hod- 
btoi  in  the  red  ray  itself.  The  abst^ute  mtenei^  of  the  he«t 
produced  was  likewise  less  in  the  experiments  c^  &rard  than  in 
those  of  Herschell,     Do  these  diTOrencet  depend  upon  tht 
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^tatttt  of  the  pri«n  »d  t3ic  difi^ioiee  oT  the  ^^nnttA,  or  ota 
Mjrfw  6ircan»untta  tb^ieoding  npiui  tbe  phemrincnMi  itidf?  & 
te  :inbt  gdanUefor  xa  to  detemine. 

M.  Bemrd  wiBfaedtoknowiftlMMpropertni  wonldexistui 
eadb  tt  tb6  fsatik  into  -wkidi  tbe  ny  divides  ittetf  in  puBW);; 
ihr^g^  a  rii&ttabdid  of  Iceland  qiar.  He  made  a  ray  of  adaT 
lij^fit  pan  Uiraugh  a  ptitto  formed  of  a  piece  <tf  lodand  ^mr. 
Each  of  the  twAepcoraex^Jiuted  lite  same  properties.  Ib-both, 
the  calorific  power  dimitusbed  fromthe  TJdet  to  (^  red  end,  and 
it  exited  bcjond  tbe  last  lisiUe  red  ra^pB*  T^u^  vlvtber  this 
faenTtr  be  iimerent  in  the  eoW  rays  or  not,  irfacn  tbcie  ntya  ate 
divided  fay  a  Oyst&l  itgoes  alcng  with  each. 
' '  Bat  in  tbfeooenrtion  tbe luminoiis  molecnles are  polaiized by 
die  cry«tft).  Do  tbeinvisiUe  nys  of  beat  extMnence  tbeaatoe 
ef&ct?  To  determine  this  pmnt,  M.  Berord  received  tiie  aeka 
ray  upon  a  polished  and  tCan^orent  gloss,  vbicb  polariaed  a 
portion  <^itby  reflectioa.  This  reflected  rqrimdiearacaTed 
bpon  a  second  glass,  fixed  in  an  ^paratus,  miicb  permitted  it  to 
be  Curbed  t^iund  tbe  ray  under  a  constant  incideiice,  and  this 
ittddence  itself  was  dcMrmined  in  sncb  a  manner  that  in  a  eer- 
&inpoaitioii'dfTheglas&tfaet^ettionoe8SedtQtakep1ac&  We 
know,  frcan  tbe  experiments  of  MaliiB,  that  a  glass  nwr  be 
aim-ays  disposed  in  sucbiaia&mier  tbatLhbconditi<m  isl!lduled. 
filings  bein^  thus  ditpased,  by  collecting  wiUia  mimnc  the 
calonfrc  and  lutniDons  rays  reflected  Irom^besecond^ass,.  anil 
direcUng  tbem  xr^oa  a  thermometer,  M.  Berard  found,  tbataa 
long  as  Jigbt  was  reflected  the  tbennometer  was^erated^  anddT 
course  the  heat  was  reftei^ed  likewise;  bntwhen,  from  tbe  pou-. 
^on  of  tbe  second  glass,  die, light  was  totally  transmitted,  die 
heat  was  traUHnitted  sit  the  same  time,  and  the  thermometer  wits 
not  elevated.  In  tfaig  ezpeimient,  then,  as  well  as  the  preceding 
the  caltHJfic  principk^  wfaatevtr  it  may  be,  nevecA^mrfctei  from 
0ie  luminous  molecules. 

-  To  the  ray  of  solar  lig^  employed  la  this  eixperinient^  M. 
Berard  substituCed  a  pencil  of  ramant  heat  prooeedtnft  flrom  • 
body  hot,  but  not  red,  and  even  not  Inmmou*.  Tbe  ^ct  waa 
tbe  same  as  b^r«.  The  thermometer,  rose  when  tlM  awtmd 
glass  was  so  ^tmtVed  as  to  reflect  Ught,  and  it  .did  sot  xiae  wb^. 
uie  second  conld  not  reflect  )U[bt.  'lliecefore  the  particljjs  ef 
ftrHsiUe  radiajfC  beat  are  Biodmed  by  xeflectloiit  precisely.  SkoL 
light.  * 

'  After  itttyiag  studied  dib  ^aloriflc  properties  o£  the  diGfeteat 
ttyi  of  the  Bpectruib,  M.  Ber^  examined  then'  chemical  ph>- 
pifftjes.  When  i^uri^  of  silver,  or  otb>tr  white  salts  of  silv«-, 
are  exposed  to  li^rt,  tbc^  become  dark  coloured  very  sptedily. 
GuMac  thus  CTp««d  to  light  passes  frtMn  y^ow  to  green,  as  Dr. 
Wollftstim  ebsorcd.    C%-Lu8sac  aiul  Xheiuu^  discoveted 
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tnother  action  of  tlua  light  still  laore  pKimpt  and  energetic. 
When  s  taixtore  of  oxyiuuriaticacid  gas  ftntThjdrof^n  gas  aie 
exposed  to  the  aoioQ  <u  solar  light,  a '  ^etooation  ukea  ptac?i 
and  water  ood  muriatic  acid  are  formed.  These  different  phs- 
nomenft  enabled  M.  Berard  to  examine  the  chemical  powers  of 
the  diflfec<eiit  rays  of  the  spectrum.  By  exposing  tothc  different 
coloured  ram  pit>cea  of  card  impr^natedwith  munate  of  silvcri 
or  suali  phiali  filled  wUb  Uie  detonating  mixture,  ha  was  enabled 
to  ju(%e  of  the  energy  of  each  by  the  intensity  or  rapidity  of  the 
chemical  change  which  it  produced.  He  found  that  the  chemi- 
cal intensity  was  greatest  at  the  violet  end  of  the  spectnuo,  and 
that  it  extended,  &i  Ritter.  and  Wollaston  had  observed,  a  litttie 
beyond  that  extremity.  When  he  left  substances  exposed  for  s 
certain  time  to  the  action  of  each  ray,  he  obaen'ed  seneible 
effects,  though  with  an  intensity  continually  deoeasing  in  the 
indigo  and  bTi|e  rays.  Hencewemust  consider  it  as  extremely 
prptttble,  that  if  lie  had  been  able  to  employ  reactives  itUl  mo^e 
saiGiUe*  he  would  have  obseiTed  anal<^oiu  effect^  but  still  mor« 
feeble,  eTen  in  the  rther  rays.  To  show  clearly  the  great;  disprot- 
p<)rti^n  which  exists  in  this  respect  between  the  enemies  of  the 
eif&rent  rays,  M.  Berard  concentrated  by  nieans  ofa  lens,  aU 
that  part  of  the  spectrum  which  extends  irom  the  green  to  the 
extreme  violet ;  and  be  concentrated,  by  means  of  another  leni^ 
all  that  portion  which  extends  from  the  green  to  the  extremity  of 
the  red.  This  lost  pencil  formed  a  white  point  so  briUiant  mat 
&s  eyes  were  scarcely  able  to  endure  it;  yet  the  muriate  of 
silver  remained  more  tban  two  hours  exposed  to  this  brilliant 
light  wiUiout  undergoing  any  sensible  alteration.  On  the  other 
hsnd,  when  exposS  to  the  other  pencil,  which  was  much  leas 
hri^t,  and  less  hot,  it  was  blackened  in  less  than  six  minute*. 
M.  Berard  concluded,  from  this  experiment,  that  the  chaiuqaj 
eS^ts  produced  by  light  are  not  solely  owing  to  the  heat  deve? 
fopcd  in  the  body  by  its  combining  with  the  substance  of  Uif 
body;  because,  oniucha  supposition,  the  taculty  of  produang 
chemical  combinations  ought  to  be  greatest  in  those  rays  wl)ii;£ 
possess  the  faculty  of  heating  in  the  greatest  perfecuon ;  but 
perb^M  we  should  find  less  opposition  between  these  t^e  oj^ 
nuuiB,  if  we  attended  to  the  different  results  which  may  be  pro* 
duced  by  the  some  agent  placed  in  different  circumstances,  an^ 
,if  we  considered  that  agents  ofa  nature  quite  diasimiiar  rnvf 
determine  the  same  combinations  when  they  are  empJoyBd.  , 
Such  is  an  qutome  of  the  prmcipal  facts  which  M.  Berard 
has  established  in  his  memoir.  To  great  accuracy  be  has  uniteq 
',  SQ  excellent  arrangement  in  his  account  of  his  eifperiments. 
He  has  presented  me  pl^sical  properties  of  the  dinerent  rays 
h^erdy  as  the  results  ct  ei^riments,  the  hypothetical  causes  of 
vHch  he  Iu|s  ftbstmned  from  inqutcing  into:  aa4  he  haa  alwayf 
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employed  terms  bo  general  as  to  be  applicable^  whether  the 
properties  treated  of  belong  to  a  substance  really  distiiict  aod 
combined  with  light,  or  result  sijnply  from  original  dif^vnce* 
.'which  exist  among  the  diScrent  molecules  of  the  same  princqil^ 
which,  according  to  difierences  in  the  size  or  the  veloci^,  m 
in  botli  united,  become  capable  of  producing  diemical  oonibi- 
nations,  vision,  and  heat. 

M^thout  attempting  to  decide  between  two  opinions,  whidi 
go  both  beyond  the  ficta  observed,  we  may  at  I«ut  weigh  thdr 
relative  probabilities,  and  compare  the  number  of  hypotheses 
necessary  in  each  to  represent  the  same  number  of  fects.  If 
we  wish  to  consider  solar  light  as  composed  of  three  distinct 
substances,  one  of  which  occasions  light,  another  heat,  and  the 
third  chemical  combinations;  it  will  fellow  that  each  of  these 
substances  is  separable  by  the  prism  into  an  infinity  of  different 
modifications,  like  light  itself;  since  we  find,  by  experiment, 
that  each  of  the  three  properties,  chemical,  colonfic,  and  calo- 
nfic,  is  spread,  though  unequally,  over  a  certain  extent  of  the 
spectrum.  Hence  wemust  suppose,  onthathypothesis,  thatthere 

,  exist  three  spectrums  one  above  another ;  namely,  a  calorific,  s 
colorific,  and  a  chemical  spectrum.  We  must,  likewise,  admit 
that  each  of  the  substances  which  compose  the  diree  spectrums, 
and  even  each  molecule  of  unequal  refrangibility  which  consti- 
tutes these  substances,  is  endowed,  like  the  molecules  of  visible 
light,  with  the  property  of  being  polarized  by  reflection,  and  of 

'    escaping  from  reflection  in  the  same  positions  as  the  luminous 
molecules,  &c. 
■    instead  of  this  complication  of  ideas,  let  us  conceive  simply, 

^^Bccording  to  the  phenomena,  that  light  is  composed  of  a  oollec 
tion  of  rays  unequally  refi*angible,  and  of  course   unequally 

'   attracted  bv  bodies.     This  supposes  original  differences  in  their 

-  'size  andvelocity,  or  in  their  affinities.  Whysfaouldthoserays, 
which  differ  already  in  s*  many  things,  produce  upon  thenuo- 
nieters,  or  upon  our  organs,  uie  same  sensations  of  heat  or 
(light  ?  Why  should  they  nave  the  same  energy  to  form  or  sepa- 
rate combinations  ?  Would  it  not  be  quite  natural  that  visioo 
should  not  operate  on  our  eyea,  exc^t  within  certain  limits  of 
refrangibility ;  and  that  too  little  or  too  much  reR'angibilitf 
shoula  render  it  equally  incapable  of  producing  that  effect.  - 
perhaps  these  rays  may  bevifflble  to  othcreyesthan  onrs,  pnliwa 
they  are  so  to  certain  animals,  which  would  account  fin*  cettaln 
actions  that  appear  to  us  marvellous.     In  a  word,  we  may  cnn- 

.  ^ceive  the  calorific  and  chemical  laculty  tovary  through  the  whole 
length  ofthe  spectrum^  at  the  same  time  with  the  rdrangibili^, 
but  according  to  different  fimcdons;  so  that  the  calorific  faculty 
is  at  its  minimum  at  the  violet  end  of  the  spectrum,  and  at  its 
maximmn  at  the  red  end ;  while,  oa  the  ouier  hand,  the  che- 
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mical  &culty  expressed  by  another  function  is  at  its  mi&immn  at 
the  red  end,  and  at  its  maximum  at  the  violet  end,,  or  a  little 
beyond  it.  This  simple  supposition,  which  is  only  the  simple 
statement  of  the  phenomena,  equally  agrees  with  all  the  mcts 
hitbnto  observed,  sod  accounts  for  those  established  bv  M. 
Berard,  and  even  enables  us  topredictthem.  In  fact,  if  ulthe 
ra^fi,  whichprodupe  theeethnee  orders  of  pbenora^o,  are  t»s  of 
'light,  they  mustof  course  be  polarized  in  passing  through  Iceland 
crystal,  or  in  being  reflected  from  a  poluhed  glass  witlt  a  detei^ 
mined  incidence :  and  when  they  have  recced  these  modifica* 
tions,  th^  must  be  reflected  by  another  glatp,  if  it  it  pr^ierly 
placed,  to  exert  its  reflecting  energy  mi  fe  liiuninotMiholdrales. 
Od  the  other  hand,  if  diat  force  is  null  on  theTiBible  lianinditt 
molecides,  the  invisible  light  will  not  be  any  longer  r^eoted;: 
for  the  cause  wbjch  occamoiu  or  prevents  reflection  appears  to 
act  eaually  upon  all  the  mdecutes,  whatever  their  refraAgiyUty 
may  oe.  It  ought,  therefore,  to  act  vpo;i  ihe  molecules  of 
invisible  light,  the  con<Ktion  of  visibili^  or  invisibiti^  relalt^ 
merely  to  our  eyes,  and  not  to  the  nature  of  the  molecules  whi<£ 
^oduce  these  sensations  in  us.  But  though  this  mode  of  viewii^ 
the  ^ts  appears  to  us  the  most  natural  and  simjrie,  we  cannot 
hut  approve  the  sage  reserve  of  M.  Berard  in  not  attempting  to 
decide  questions  upon  which  experim^t  has  Bet  yet  accaratcto 
pronounced.  ' 

The  Class  heard  with  pleasure  the  deta^  of  tfwse  faiteres^ag 
C]q>eriinentfl,  which werepresented  bythe  BUth<»-  Mttbe  same  day 
that  he  and  M.  Delaroehe  obtained  the  prize  ^Kred  for  tlfe 
determination  of  the  spedfic  heat  of  the  gases.  We  propose 
to  the  Class  to  confirm,  by  its  approbation,mis  new  and  valuable 
set  of  experiments;  and  we  regard  itaa  very  worthy  to  be  printed 
iu  the  Recueil  det  Savant  Etrangers. 

(Sigsed)  Bbrthollbt,  CH^ifTAi,  and  Bloi^> 

Commissiimets. 


Article  II. 

On  the  Dallottum  TJieoru  of  He&ate  Fr«P')ftkfnt  fit  CA«iK»fef 
Compounds.    By  lliomas l^tomson,  M.O.  F.1R.S.     -  ^ 
(CtuHmad  from  v^.  Mi.) 
I  sHAix  continue  the  table  of  t^emical  compounds  is  this 
Number  a  Utde  farther,  observing  the  came  method  uintke 
preceding  part  of  fiiispaptf.  ^  '- 

4 


JM  On  ti*  l>aU<man  Theory  vf  {Sun, 

»(Mn.  Inlf^nuit  partlde. 

.  ,    ^$h.  Hjdr^  6f  potaah..,.!  p  +   1  w 7-132  ' 

J56.  Hydnite  of  soda I   t  +   1  w......  9-OIt'' 

-      187,  Iftdrate  tg  lime ..... .1   /  +   1  w 4-752 " 

13*.  I^-drate    of  barytw...!  h  +   1  w 10-868* 

1S9.  Hydrate  of  strontian..!  j(  +   1  w 3^32* 

i      iM). 'Hydrate  pfpaagnesia,.?w  +   1  w ,5-868' 


31^'Jii/draieofpotashtJ  mean  caustic  potast  which  has  been 
__  Osed  to  a  read  beat.  If  we  suppose  it  composed  of  an  inte- 
^^entputicle  of  potash,  and  an  ipte^ant  particle  of  trater,  it 
^^1jQh14  consist  of  100  potasK  +  18'8f>7  water.  Now  Davy,  by 
■Jbt^ng  potaBb  and  boradc  acid  tc^ethor,  actually  separated 
'.between  17  and  1 8  of  water.  This  I  consider  as  a  full  confirma- 
^tJOn-  Berst^ius  obtuned  16  per  cent.  Larhok  i  Kemien,  it 
ifBtli)  wHjch  is  very  nearly  the  eoFactquanti^,     I^  ought  to  have 

pe^  15-e72. 

f  . ."  Tbis  la  caiutic  soda  exposed  to  a  red  heat.  Supposing  it  a 
ii(:c»apound  of  an  integrant  partlclG  of  suila  and  of  water,  it  ought 
*>.«TO9iBt.of  100  soda  +  liSei    water,  or  8i-128   soda    + 

12'558  water.  I  do  not  know  that  any  accurate  experiments 
■hfiv^.  hstfi  mode  to  detenninc  the  proportions  of  this  hydrate. 
.  °-Ae*iw4ii(B  to  this  statement,  slacked  lime  (which  is  the 
•jb^dt^jli^C^mipfJBedpf  100  lime  +  8r27  water.  Now  LaToi- 
f^ter  Jb)ui^  i^  composed  of  100  lime  +  28'7  water,  and  DalUm 
;<if  lOO.lime  +  33-333  water.  The  mean  of  these  results  gives 
ImM'Oiet.  which  very  nearly  coincides  with  the  numlwr  in  the 

table.' 
,f  jBJ  fiWPpwi'S  .*be  experiments  of  Bertholiet  (Mem.  (T^r- 

eueil,  11.  42,  J.  with  those  ^  Berzeliiis,  {Ann.  de  Chim.  Ixxviii. 

50^)  it  aj^ars  that  crystallized  barytes  exposed  to  a  red  heat 

fh^^rate  of  barytes)  is  composed  of  100  barytes  -f  12'121  water. 

ifwe  suppose  itvcoRTpound  of  an  atom  ot  barytes  and  an  atom 

oFvater,  ite  composition  will  be  100  barytes  +  11*632,  which 

almost  coincides  with  experience.     Hence  the  number  in  the 

table.  . 

*  That  a  hyilrate  of  strontian  exists  is  certiun,  but  no  direct 
:  ^periments  have  been  made  uposi  its  composition ;  but  from 

«naloaj,<^,it  is  Mobable  the  number  in  the  table  is  correct.     The 

erystmuzed  byarate, '  according  to  Dr.  Hope's  experiments,  is 

composed  of  1  atom  B^tintlali  and  1 S  water. 

'  ^  itfyr^r^  of  ma^esia  is  obtained  bv  precipitating  nuignesia 
■4ciD  aft  4cidi  by  means  of  potdsht  and  orying  tt  in  a  gentle  heat. 

It  is  composed,  according  to  Davy,  of  100  loagnesia  +  about 
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ITomber  af  TTeli^t  cf  an 

atom.  Intefraot  particle. 

j4l.  Hydrate  of  alumina  ..1  a  +  1  w 4*632* 

14a.  Hydrate  of  gtednt  ..1^+1  w ♦.732" 

JtS.  I^drateofyttria ly  +  3  w 11'796  ' 

I<4.  Hydrate  of  urc«iia..l  z  +  1  to..,.  ..€.788  ^ 

145.  Hydrate  of  ailica . . ,  .1  W  -f-  1  w 5.198  ' 

146.  Hydro  ^  sutphoricl     .  ,  +  .  ^  e-lM  « 
acid,  or  acid  of  1-85/    "  ^  '  * «*  ^" 

J47.  2d  hydrate  of  aal-^ 

phuric  acid,   or  add  >    Is  +  Sif 7'264  * 

of  1-780 ;..  J 


148.  ^  hydrate  of  tol- 
phuricacid,  or  add  of 
1-65 

149.  Hvdro-nitric  hdd,') 
<n-acidori'620i..../ 


phuric  acid,  or  add  of  >    1  <  +  3  w 8'396 


S  fl  -H  1  iv. 


SS  water,  which  agrees  nearly  with  the  number  in  the  table.  It 
would  not  be  surprising  if  a  oydrate  of  magnesia  existed  coo- 
wting  <^  an  atom  of  mwneaia  united  with  an  atom  of  water* 
but  iBc^p^>Ie  of  being  dned  without  loung  one-half  <^  ita  water. 
'  WayeQitemaybecoasideredaianatiTehydrataofalumkia. 
If  it  be  compoied  of  74  alamina  and  26  wat«:,  it  murt  coiuiat 
Afan  atom  of  alumina .+  an  atom  of  wato*.  Alumina  pred> 
^tated  Jrom  a  solution,  and  dried  at  60°,  would  appear,  firom 
Saussore'e  experiment^  to  be  composed  of  I  lUom  of  alumina 
and  4  atoms  of  wat». 


precipitated  C 

water.     Hence  the  number  in  the  tdde. 

"  According  to  Davy,  arctmia,  when  in  the  atate  of  a  hydrate^ 
.contains  more  than  -^th  of  its  weight  of  water.  Hencfr  llie 
number  in  the  talkie  must  repreaent  its  compositioii. 

'  We  have  no  direct  analysis  of  the  hydrate  of  siUca :  but  the 
earth  is  known  to  absorb  about -^th  of  its  weight  of  water.  Hence 
it  must  be  a  compound  of  1  atom  silica  ana  1  atom  water, 

"  This  is  the  strongest  possible  sulphuric  acid.  It  is  composed 
of  100  real  add  +  22-64  water. 

"  This  is  the  acid  which  ireezes  at  the  hij^iest  temperature  of 
-all.  <  about  42°  Fahrenheit.  It  is  that  on  whidi  Mr.  Keir  made 
his  experiments.  It  is  conuMsed,  as  Ettlton  has  shown,  of  100 
real  acid  +  45'28  wiUer.  Hence  its  conqposition  is  as  stated  in 
Ibc  table. 

*  This  and  the  UweefbQpwiqgb7Ckit«hBTebecaacc«rt«in«d 
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NnmlMr  of  Vri^t  »t  u 

atom. 

ISO.  «d  hydrate  of nitricl     ,      ,  , 

acid,  or  acid  of] -54..  /  *»+»«'• 
ISi.  SdhydraterfnitricV  ',       ,   „ 

acid,  or  acid  of  1  •♦2..  J  ^"  +  -^'^' 
152.  *thhydrateofiiitric'l' 

acid,  or  acid  of  1*550  J 


ln  +  S  w 7-«74 


lS:i.ilydropbo3phoToxiBadd2  p  ■¥  1  w S'772' 

154'.  I^drate  ofboracic  acidl  li  +  S  w 9*106  '* 

"okS^ft."'..".™':!  "  +  •«' "■«"■ 


by  Dalton.  Tit6  reader  may  consult  Ha  carious  table  in  bis 
Hew  System^ Ckemkal Pkilosofthy,  Part  II. p.  3S5. 
.  '  This  is  tJberesultoftheesperimeirtsofSir  Hamphry  I)a»y, 
.who,  by  combining  pbosphoroBs  acid  with  ammooia,  and  dis- 
(jlling  off  the  water,  found  ^lat  the  hydrate  of  phosphorous  add 
is  a  comppimd  of  2  int^rant  particles  of  phosphorous  acid  and 
1  of  water.  {Dam/'s  Elements  of  Chemical  Phtlosop/^,  p.  289.) 

'  We  shall  see  afterwards  that  the  weight  of  an  int€a5rant 
particle  ofboracic  add  is  about  5*710.  Now  Davy  found 
iiydrate  ofboracic  acid  composed  of  about  57  acid  +  iS  water. 
This  approaches  the  nuinber  ie  the  table;  but  as  it  does  not 
quite  correspond,  little  oonlideBce  can  be  put  in  it. 

'  "^sis  the  Uaesubstaoce  obtained  by  precipitating  nitrate 
ffl-  Hdphate  of  co^er  by  an  alkidi.  Accwding  to  Davy,  k  is 
composed  of  9  peroxide  of  copper  +  I  water.  Now  9  :  1 ;:  Ifl 
1 1*111 ;  and  1"1J1  is  very  neariy  tbe  weight  of  an  integrant 
partide  of  water. 

_  '  It  ajipears  from  my  experimenU  that  water  comh^fls  wiA 
stack  «xide  of  iroa.  I  state  the  proportions  from  Mialogy  merely. 
The  increase  of  weight  in  my  trial  was  rather  less  dian  equiTOlent 
to  the  proportiofi  of  water  stated  in  the  table. 

*  Tbis.is  the  orange  precipitate  obtained  from  oxysulphate  of 
iron  by  an  alkali.  It  has  been  ascertained  to  be  a  hydrate,  hot 
neuer  analysed.    I  state  the  prt^rtiona  merely  from  analogy. 

"  This  the  white  powder  obtained  by  precipitatJM  the  recent 
wlutton  of  tittia  ifHirlMk  wdd.-  Accordins  **  "oust,  ii  U 
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159.  HydrftteofperoxitIe\  i  #  4.  i  , 
of  tin J 


182.  Hydrate    of    prot-\  j 


oxide  01  man^antBe . .  J 
les.'Hydrateofoxideori   ,       .    , 
arsenic /      "  ' 


These  are  the  only  hydrates  (not  reckoning  the  salts-  and 
vegetable  acids)  at  present  known.  It  is  evident,  firom  the 
slightest  inspection  of  the  table,  how  little  they  have  been 
examined,  and  how  uncertain  we  still  are  respecting  the  pn^r< 
tiona  of  the  constituents  of  several.  They  deserve  a  more 
careful  ezaniination  than  has  hitherto  l)een  bestowed  upon  them ; 
and,  if  accurately  understood,  would  greatly  facilitate  many  im- 
portant processes  in  practical  chemistry.  It  is  particularly 
worthy  of  inquiry,  whether  all  metallic  oxides  be  capable  of 
forming  hydrates,  or  only  some  of  them.  The  former  is  the 
more  probable  opinion ;  but  it  is  very  far  Irom  being  detoiniiied. 


composed  of  95*  black  oxide  +  5  water.     Now  this  approaches 
to  1  particle  of  black  o^de  and  I  particle  of  water. 

"  There  can  be  no  doubt  that  this  hydrate  exists ;  hut  it  bai 
not  hitherto  been  analysed.  I  state  its  composition  in  that^ile 
mer^  from  analogy. 

'  This  is  tibe  green  coloured  substance  obtained  by  dissolving 
nickel  in  nitric  acid,  and  predpitating  by  potash.  Accordingto 
Davy,  more  than  one-fbuthof  its  weight  is  water.  This  state- 
ment amiroaches  most  nearly  to  the  supposition  that  it  contains 
Sparticles  of  water  to  1  ofoxide. 

'  This  is  the  blue  powder  obtuned  by  disstdvii^  bobalt  in  an 
acid^  and  precipitatiag  by  an  alkali.  It  has  notbaoi  analysed. 
.The  nomber  in  the  table  is  given  merely  frlnn  m^ogy. 
■  'This  la  thfiwhitspowder  precipitated  by  alka^es  from  cdoar> 
less  solutions  of  niangiiaese.  It  bu  never  been  aaaljned.  Hence 
the  diunbert  in  the  taUe  are  given  only  fit>m  anabwy. 

*>  This  is  the  <niake  wiate  powder,  or  Ae  small  wQte  crystal^ 
ofoxide  of  aneoic  Thepure  tnide  is  transparent  and  colour- 
less, like  ^Uai.  This  hydrate  has  never  beoi  analysed.  The 
nnmben  in  the  .table  are  stated  merely  from  aiudogy. 
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Articwe  III. 

Caiitr^>utiaiu  totoards  a  Cheraicai  ^nnvfi^kt  <^  ^tputaneie. 
By  Dr.  Jdin.*        "•     "^        ^^ 

■  I^ouGH  nungaoMe  ww  known  in  the  r«qietest  times,  sod 
thou^  after  B^Vmaa  had  GhowQ.  ijasx,  \t  ^ntsined  4  .pecu> 
liar  metal,  sefenT-diatingiiisbed  chemists  occupied  tlt^s^ves 
with  e^perimenta  uwn  ii,  yet  it  ii  one  of  the  m^als  respectinf; 
which  our  ]cBOwleq|e  is  most  defective.  Indeed,  we  may  say 
that  it  nqver  has  be^  described  in  a  Btat«  of  purity.  This  con- 
lideration  iMts  induced  me  ta  make<choice  otit  as  an  object  of 
«:mennieilt.  My  labours  on  it  have  of  necewity  been  so  varioqi, 
•lU  my  obwrratioo*  on  it  ao  utimeroua,  that  it  would  &Ufiue  my 
TMden  too  mnch  w«ra  I  to  publish  the  whole  at  onc«.  J  shau 
therefcre  lay  Ihem  bdbre  the  world  at  different  times,  uid  ii 
HpaiBt«  dWertadons. 

I,  Vwrifym^  of  the  Oxide  of  Manganese. 

lUt,  wliieh  ia  socom^isbed  with  no  aroAll  difficulty,  moat 
oQCopy  ua  in  tba  first  place.  That  chemists  bav«  tutbertA 
jMwned  the  means  ^  ja^ifyii^  manganese  only  jjnperEecUy,  t« 
obvious  fix»n  the  many  processes  proposed,  all  dicing  so  much 
■from  <«ah  otber.     ._     ^ 

It  is  not  only  to  the  separatioB  of  the  iron  always  contained  in 
tiumixtnre  to  whi<h  we  ought  to  pa^  attention;  Copper,  al«H 
■nd  not  unfijeqaeBtly  Itiad,  ti^ether  with  sever^  earths,  &i«  to  be 
£>und  in  Several  of  the  ores  otnuinganfise.  In  partieubf)  I  bave 
faund  them  ja  the  purest  grey  SaKon  roartgaowe. 

For  the  separation  of  me  iron  &om  manganese  we  do  nott  >t 
is  triie,  'wanXpn^cts^es.;  but  I  htivei^amtned  jbetn  with  ticcu- 
racy,  and  jbave  not  tound  iiny  of  lliem  jiinj^y  iuUy^to  ansWef 
■the  intended  purpose. 

Qehlea's  well  fcnown,  and  generally  ;|tfactia^  method  o( 
separating  iron  from  all  metals  which  form. a  soluble  salt  witlt 
jBGcinic  a«i||k.  by  precipittfing  the  irc9  from  its  solution  by 
jneotis  of  ao  alkalme  suconate,  Wvos  nothing  farther  to  be 
desired  in  respect  of  accuracy;  but  if  wecQOsidar,th«bigh  price 
«fsiicoimc-acid,  and  the  continuaUv  dimiwshi«g  quanti^  of 
amber  from  which  it  i«  procured,  ike  matter  will  ^^lear  id 
another  li^t,  and-induee  us  to  Mt  out  £>r  «  more  G^awnteat 
jnethod. 

«  nau)tf<«  rra»«tdtei^  Jwmni  fM  ll«  Chf^  Md  n^  BrMtt  Bi»i. 

■d.fi.SS.    ,      
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When  t  cotnidEsed  6h  jprinciple  on  wfakb  Geblen  fennded 
his  method  of  separating  iron  from  manganese  by  means  ttf 
■DGOue  add,  aamdy,  tbe  inadt^Mli^of  one  of  die  tiro  resuh- 
vag  compoimds,  it  occurred  to  me  toat  (O^ac  acid,  or  any  of 
ki  Beniriil  adt%  might'  be  uted  for  the  ximie  purpoae, 
more  economy^  -tvHh 

With  tbb  viewl  mised  a latanrfed tanriatic wdutiop of  aaa^ 
gBime  irith  lome  nitric  ndd,  evaporated  it  to 'die  coDsisttace  of 
a  tfakk  sjnxpt  dibted  it  with  mudi  water,  tattiT^ed  tiie  exoMi 
«f 'at>d  widi  aome  potadi,  and  left  in  the  sohrtion,  fiir  S4  boon, 
apoUihed  plate  of  iron,  in  order  tb  sqiarate  the  ciqmer  whidi 
it  CoDfaJBed  as  comf^etdy  as  pooaible.  The  station  being  now 
fillnUed,  I  dropped  intoit  alittle  morepotash,  to  occasion  a  com- 
Bcnoement  of,  precipitation^  The  solution,  thus  rendered  a 
little  mud^,  was  treated  with  a  betttrsl  M^ution  of  oxalate  of 
pAtadi  aa  1«^  a*  any  inm  continued  to  pricipitate.  The  veasd 
WM  iben  knt  for  S4  hours  in  a  moderate  heat,  to  emdiie  thie 
pred^tatt  toe  better  to  separate  fiwm  tbe  liquid.  The  soltitu» 
CMitiuned  lead  («  was  benre  maitimed).  This  via  easUy 
thrown  doilm  by  newu  of  sulf^ate  of  soda,  and  the  resuldng 
nd^tte  of  lead  wflt  rednced  upon  charcoal  by  means  of  di» 
blOtm^K. 

,  Whentheprocessdctcribedindielastpangn^hisattcntivtic 
obiervetl,  we  find  that  the  peculiar  yellowish  red  or  brownin- 
orftRit'  wfaiUi  the  solutioo  of  menfanese  containing  iron  or  nQt> 
liatio^tsd  at  first  has,  gradually  £aappearB  in  pn^ramon  as  the: 
iron  is  precipitated.  When  the  liquid  is  conccmnitcd,  indeed, 
it  assumes  a  peadi  blossom  red  colour :  hot  when  diluted,  it 
becomes  as  ouourleis  as  water. 

WhenprnsBiatefrf'sodBisdnmped  into  the  solatifHi,  ^eoxiJa 
oftUBOfmnea^iriieoBO  copper  ha^^au  to  be  present,  isdirowa 
down  <»  a  mow-white  colour,  which  does  not  change,  ^oi^ 
Mi  expned  to  the  air  fin-  days.  Infiision  of  nutgalb  oocasioni 
no  precqiitats.  When  the  solution  contains  coppei^  thenrecipia. 
tate  is  peach  blossom  red,  or  crimson  red,  according  to  the  pro- 
portittti  of  liat  metid  present.  When  the  least  quantity  of  any 
Aliititm  CMltaioing  iron  is  dropped  in,  the  precipitate  h'aa. 
always  a  ^ade  of  blue. 

To  &ee  thb  oxide  of  maiigMiese  completely  froA  oopper, 
.  whidi  is  not  iUlly  accomplished  by  the  preceding  tretrtinent  with 
VKm,  it  ia  notetlmcient  to  precipitate  the  otide  with  carbonate  of 
smiDonia,  aimj  lo  digest  the  precipitate  in  liquid  ammdtua.  Tko 
a&ilty  between  the  oxides  of  eopper  and  manguiese  is  so  BtbA 
that  they  cannot  be  separated  from  each  other  by  means  of  an^ 
Aotus  !ETen  a^r  repeating  this  process  fow  timet  siKceBsivaJ^ 
i^ttt  tllk'soai*  daide^  J4tiiadthat^«^ielaiud«p«miicttl> 
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copper ;  £>f  pnissiate'  of  soda  always  threw  down  a  reddish  pre- 
cipjtate.      ' 

When  the  ammonis  is  evaporated,  it  soon  acquires  a  hlne 
ccdour,  in  consequence  of  the  copper  which  it  contains.  By 
dc^eea  a  bluish  white  powder  lails  down,  which  is  atriple  com- 
pound of  carbonic  acid,  and  the  oxides  of  copper  and  manga- 
nese. Carbonate  of  ammonia  dissolves  almost  nothing  of  pore 
carbonate  of  manganese ;  but  if  copper  be  present,  the  latter 
becomes  at  least  partly  soluble  in  the  ammonia,  but  yet  in  such 
&  manner  that  a  portion  of  the  manganese  is  dissolved  itt  the 
same  time. 

This  separation  of  carbonateofcopper-and-mangaifesednring 
the  evaporaUoh  of  the  liquid,  though  I  had  previously  endea- 
voured to  throw  down  the  whole  of  the  copper  by  means  of  an 
i^on  plate,  gave  me  considerable  trouble. 

-  To  obtain  a  complete  separation  of  the  copper  firom  the  oxide 
of  man^nese,  I  threw  down  the  whole  oxides  from  the  muriatic 
sdhition  by  means  of  carbonate  of  ammonia,  washed  the  pred-. 
pjtate  well  with  ammonia  and  water,  and  then  dissolved  it  in 
sulphuric  acid.  To  this  solution,  previously  rendered  quite 
neutral,  ladded  a  portion  of  carbonate  of  potash,  or  of  ammo- 
nia, digested  the  whole  for  some  time,  and  then  separated  the 
ceaulting  preci[»tate,  which  consisted  of  oxides  of  copper  and 
manganese,  by  means  of  the  filter. 

-  jn  this  manner  was  the  copper  completely  s^arated,  which  at 
first,  as  I  had  convinced  myself,  precipitat^  in  combinadonwith 
the  oxide  of  manganese.  The  clear  solution  treed  from  tbe 
mecipitate  was  completely  decomposed  by  carbonate  of  ammonia. 
The  precipitate  washed  and  collected  was  considered  as  pur^i 
carbonate  of  manganese,  proper  for  chemical  experimeuts; 
.for  I  had  previously  ascertained  that  the  ore  contained  no 
alumina. 

-  This  carbonate  of  manguiese,  pr«)ared  and  purified  in  tJie 
manner  above  described,!  employed  in  my  experiments. 

II.  Reduction  of  the  Oxide  of  Manganese. 

r '  The  difficult  fusion  of  this  metal,  and  the  property  which  it 
has  of  running  into  a  glass  when  the  oxide  is  brought  in  x^n  tact 
with  afiux,  or  when  the  oxide  employed  for  reduction  comes  in 
contact  with  the  ^iides  of  the  vessel,  tor'  a  long  time '  prevented 
chemists  from  supplying  themselves  with  it  in  anv  quantity,  and 
from  aQcurately  determining  its  relation  to  other  Doaies,  and  the 
proportion  of  oxygen  with  whichjt  is  combined,  either  in  diffe- '  - 
rent  native  compounds  or  artificial  products. 

V  Another  incoavKiiency  which  occurs  in  the  redaction  of  tin*. 
iti£l»l>Jtf»l,wlu9kMAC0iuequence  of  itsdifficiiU.fiuU>Ui^4  con- 
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lists  in  the  difficulty  of  uniting  into  a  button  the  particlea  of  it 
after  th^  are  reduced  into  the  metallic  state. 

Gaim  t  and  BerEman's  method  of  performing  thereduction  of 
the  inetal,ia  a  crucible  lined  with  charcoal,  is,  as  I  have  satisfied 
myself,  the  only  one  that  succeeds.  But  in  order  to  be  free 
frwa  the  incoDveniency  of  either  procuring  imperfect  grains,  or 
of  obtaining  tham  exceedingly  sinall,  som6  contrivances  are 
necessary,  with  H-hich  these  chemists  were  unacquainted^  and 
upon  which  the  success  ofthe  experiment  entirely  depends. 

I  repeatedthisdifficultexperimentmorethan  ten  times  before 
I  obtained  a  result  not  merely  accidentally  successiul,  but 
which  constantly  turns  out  the  same  afier  the  same  prcpanttioa. 

Whetfier  manganese  reduced  by  means  of  charcoal  be  in  a 
stat^  chemically  speaking,  pure,  i>  a  question  that  remains  to 
be  answered:  but  before  fstate  my  doubtsonthesubject,  I  shaU 

f've  a  d^nption  of  the  method  (^reducing  manganese  which 
found  successful. 

I  lined  a  Hessian  crucible  somewhat  more  than  six  inches 
high  within,  with  a  paste  composed  of  a  small  quantity  of  clay 
mixed  with  precipitated  silica,  a  greatproportion  of  charcoal, 
and  the  requisite  quantity  of  water,  loe  paste  was  laid  on  to 
the  thickness  of  htuf  an  inch  everv  where,  except  at  the  bottom, 
where  it  was  thicker.  I  now  witn  my  htmds  forced  in  as  much 
charcoal  into  the  wet  moss  as  the  crucible  would  take  up,  leaving 
a  conical  hole  in  the  middle,  dried  the  crucible  for  some  days  in 
a  moderate  warmth,  and  then  heated  it  thoroi^hly  red-hot. 

I  heated  the  carbonated  oxide,  destined  for  the  experiment, 
during  an  hour  in  a  covered  crucible,  in  order  to  drive  oS  the 
carbonic  acid,  and  rubbed  the  hght  brown  oxide  obtained  with 
oil  to  a  paste.  I  then  destroyed  the  oil  by  the  implication  of  a 
moderate  heab  This  process,  the  object  of  whicn  was  to  mix 
the  oxide  intimatelv  witn  the  charcoal  of  the  oil,  I  repeated  onc6 
more.  At  last  I  rubbed  to  a  fine  powder  the  oxide  thus  treated 
with  ml,  and  reduced  it  wi^  as  bttle  oil  as  ponible  in  a  mcntar 
to  a  &nn  mass.  Ttus  I  formed  into  the  shape  of  the  cavity  in 
the  crucible,  into  which  I  introduced  it,  and  £Ued  up  all  the 
interval  with  charcoal  powder.  The  whole  was  then  exposed  to . 
a  moderate  heat  ^r  half  an  hour,  A  cover  was  now  put  upon  > 
tjie  crucible;  it  was  placed  among  burning  cools,  in  order  to  be 
heated  equably  and  gradually.  Then  it  was  suddenly  exposed  tor 
an  hour  and  a  half  to  as  strong  a  fire  as  the  crucible  could  beat 
without  melUng. 

By  this  process  I  obtained  iro;n  830  grains  of  carbtmsted 
oxide,  S50  grains  of  the  pure  met^;  so  that  the  loss,  as  will  i^  . 
peai*  from  what  follows,  was  very  small;  and  in  ratperimests  «f - 
this  natLure  soine  lossis^ot  to  be  avoidejd.    .    .. 
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IIL  Prt^erties  of  Melaliie  Mmgtmeset 

It  hu  8  nlrer  white  colour  inclining  to  grey  j  the  CtJonr  t^ 
Witde  cast-iron.  In  the  open  air  it  emits  a  pec^iar  smdl,  ml 
ym  unlike  that  of  randd  fat. 

Its  lustre  is  not  remaricablv  great. 

Its  fracture  is  unerm,  ana  very  fine  granulafi 

It  is  not  so  hatA  as  cast-iron,  and  easily  yidds  to  the  file. 

In  point  of  brittleims  it  approaches  cast-iron. 

Mr.  O.  O.  B.  R.  Karsten  and  mysdf  fbmid  its  specific 
gravity  8-01 3. 

It  is  not  attracted  brr  the  magnet;  bntSTerysntallqaaiiti^of 
ipcHi  renders  it  magnetic. 

When  the  met^  is  completely  free  from  iron  and  oofiper  it 
diangee  instantly  in  the  air,  and  therefore  catmot  be  prean-fecl' 
It  becomes  immediately  yellowand  violet,  imd  speedilycmmUes 
into  a  light  brown  powder,  which  soon  becomes  datl^.  £ve& 
in  alcohol,  in  which  I  have  attempted  to  preserve  it,  Ae^iare. 
dietal  speedily  crumbles  donn  to  powdn*.  'Iliisnnple&saBt  expc 
riment  I  have  made  more  than  once  to  my  nmraw. 

It  is  best  preserved  in  a  vessel  completely  filled  with  qoidc- 
silver,  and  covered  over  with  another  vessei.  It  appe»^  bow- 
erer,  that  the  metal,  through  length  of  time,  amalgamates  with 
the  quicksilver,  especially  tSien  it  is  only  in  small  quantity;  at 
least  the  quicksilvCT  acquires  a  very  thick  firm  sldn.  I  shaJl  ea-" 
amine  this  subject  more  accurately  hereafter. 

'  It  seems  not  improper  to  say  a  few  words  in  ^is  place  about 
native  mangmiese,  sud  to  have  been  found  by  some  miner^- 
<^sts.  Picot  la  Peyrouse,  in  the  Memoires  tie  Touloase,  t,  ii 
pi  2S6,  Maya,  that  he  &und  it  on  the  mountain  RancKt  in  the 
raliey-  of  ftederose,  not  fiir  from  the  viOage  of  Sem,  in  the 
ddevant  county  of  Fojx.  Most  mineralogists  and  chemists  have 
cmnbnted  hh  assertion,  and  have  grounded  their  opinion  upon- 
the  rapidity  with  which  artificially  prepared  mai^anese  alters 
when  exposed  to  the  air.  I  am,  however,  of  opinion,  that 
ibanganese  mtnr  exist  native  provided  it  be  in  combmation  with 
(Aher  metals;  for  I  found  that  when  during  my  experiments  a 
portion  Of  iron  (derived  from  the^itcoal  with  which  I  sometimes' 
filled  up  the  crucible)  had  miited  itoelf  withlhe  reduced  manga- 
.  Hese,  in  such  cases  the  resulting  regnlus  was  not  altered  by  ex- 
posure to  the  ^r,  and  might  be  kept  in  an  open  vessel  wtthont 
undergoing  any  farther  change.  In  this  state  it  possessed  a  smaU 
degree  of  malleability,  and  was  attracted  by  the  magnet.- 
-  -  K  the  pore  manganese  be  left  for  some  days  in  contact  wiA 
1^  ehareoEd^it  at^acts  the  oxygen  of  the  clKir^oal  (?),  and  f^ 
down  in  the  state  of  a  4>rowa  powder;  Tlqi  twufy  oxydbtion  tit 
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a  Io4  temperature  makes  it  neoeas&ry,  afW  the  redaction  of  the 
metal,  to  break  the  crucible  while  still  warm,  in  order  as  soon 
as  possible  to  put  an  end  to  the  action  of  the  charcoal  on  the 
Btetal.  TTiia  interestinc  experimait  I  made,  without  expectine 
it,  with  the  loss  of  the  whole  of  the  renins  which  I  had  reduced. 
I  performed  the  process  in  the  porcelain  fiimaceat  BctUn;  and 
because  it  was  necessary  to  continue  the  heat  of  the  furnace,  I 
left  my  crucible  in  it  for  two  days  after  the  fii-e  was  withdrawn. 

The  metal  takes  oxygen  from  the  dark  brown  oxide,  and 
changes  it  into  light  brown. 

It  may  be  fused  with  borax  without  any  of  it  dissolving  in  the 
salt.  If  this  experiment  is  performed  in  a  charcoal  crucible,  the 
manganese  shows  a  (]uite  aifferent  nature.  It  requires  a  much 
less  degree  of  heat  than  when  the  metal  and  salt  are  fused  alone^ 
and  the  glass  of  borax  appears  to  dissolve  a  very  small  portion 
of  the  metal. 

MEtnganesG,  when  fused  with  borax,  acquires  quite  the  exter- 
nal t^ipearance  of  tellurium ;  the  ccdour,  uie  lustre,  and  the  fine 
granular  distinct  concreUons.  These  last  show  a  truly  regular 
ci^staliine  structure. 

MangflneSe,  fused  simplv  with  charcoal,  leaves  behind  it, 
when  it  is  dissolved  in  acids,  a  portion  of  charcoal  which  had 
been  in  combination  with  the  metal,  an  is  the  case  in  cast-iron. 
If  the  oxide,  before  its-  reduction  to  the  metallic  stale,  con- 
tained iron,  in  that  case  the  residuum  of  charcoal  becomes  more 
con^icuous.  When  the  manganese  is  pure  it  scarcely  amounts 
to  0-0 1. 

Manganese,  fused  with  borax,  undergoes  an  alteration,  when 
exposed  to  the  air,  with  still  greater  faciuty;  and  when  dissolved 
in  acids,  it  leaves  no  charcoal  behind  it. 

IV.  Action  of  Carlonk  Add  on  Manganese. 

(A.)  On  the  metal. — Carbonic  acid  exhibits  very  interesting 
results  on  tlie  oxidation  of  mansajiese.  The  same  thing  un- 
doubtedly' would  happen  with  all  acids,  if  their  action  upon 
the  regenerated  oxide  could  be  retarded  by  means  of  any  me- 
dium. It  is  ascertained  that  all  metals  before  their  solution  in 
acids  must  be  converted  into  oxides,  without  which  tiiey  cannot 
form  metallic  salts.  Now  in  verv  few  cases  does  this  oxide  be- 
come manifest  to  our  senses.  The  rapid  or  instantaneous  ac- 
tion of  the  acid  upon  the  oxide  makes  that  impossible,  and  we 
conclude  only  from  the  gases  disengaged  {which  being  either  hy- 
drogen or  jmperfoct  acids,  are  bwies  that  have  lost  oxygen,) 
that  an  oxidation  of  the  metal  had  taken  place. 

I  will  show  hereafter  that  acme  vegetable  acids,  which  do  not 
act  so  n^idly  upon  the  cegeneratdd  oxide,  constitute  an  excep- 
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don  to  this  obaervati(Mi.  This  is  &e  case,  in  in  eq>ecial  man- 
Ber,  yi'vAi  carbonic  acid. 

If  some  metallic  manganese  in  the  state  t^powd^  be  thrown 
into  water  impregnated  with  carbonic  acid,  and  the  vessel  be 
left  for  txaae  days  covered  up,  we  shall  find  the  metal,  vcpon 
examination,  changed  into  a  green  oxide.  If  we  allow  the 
vessel  to  continue  untouched  for  some  weeks,  the  oxide  (pro* 
vided  the  quantity  of  carbonic  acid  be  sufficient)  is  changed  into 
white  carbonate  of  manganese;  and  remains  tor  the  greatest 
part  at  the  bottom  of  the  vessel  in  that  state.  Only  a  small 
portion  of  it  is  dissolved  in  the  water. 

Carbomo  acid  gas  acts  in  the  some  manner  upon  the  metal. 
I  placed  a  smalT  porcelain  vessel,  containing  tome  powdered 
manganese,  in  a  large  receiver,  &ee  from  water,  and  nlled  with 
carbonic  acid  gas,  and  let  it  remain  eight  days.  The  metal 
Was  converted  mto  green  oxide,  and  some  days  aftof  ct^t^cd 
white  carbonate  of  manganese  mixed  with  it.-  This  peculiar 
(nidation  of  manganese  appeared  *at  first  truly  astoniabing. 
AVas  the  earboiiic  acid  decomposed,  and  was  the  oxidation 
produced  by  its  giving  out  oxygen  to  the  metal?  Not  a  single 
drop  of  water  was  perceptible  in  the  receiver,  to  which  we 
could  have  ascribed  the  Aaoge.  Or  was  it  produced  h^  a  pw- 
tion  of  water  mixed  with  the  gas  in  a  state  of  vapour  t  The 
last  <^iinion  seems  most  pro^ble,  and  will  have  the  greatest 
number  of  sumorters.  But  is  the  first  opinion  quite  impro- 
bable ?  I  shall  not  venture  to  adopt  it  till  a  dedsive  method  of 
ascertaining  when  ag«s  u  free  &om  water  shall  have  convinced 
me  that  the  last  c^imon  is  inconsistent  with  truth. 

(B.)  On  the  braum  oxide. — Manganese,  which  from  exposure 
to  the  air  has  been  changed  into  a  light  brown  oxide,  la  also 
altered  by  carbonic  acid,  and  partly  converted  into  carbonate 
of  manganese.  I  put  tlie  oxide  into  a  small  ffhiEs,  and  suspended 
,it  for  some  weeks  in  a  large  flasW  filled  wiu  carbonic  acid  gas. 
At  the  end  of  that  time  it  had  assumed  a  greyish  brown  colour. 
Kitric  aeid  disengased  from  it  carbt^c  acid  gas,  dissolved  a 
portioD  of  it,  and  1^  another  pordon  in  the  state  of  black  oxide. 
From  this  I  conclude  that,  from  the  action  of  the  carbonic  acid, 
one  portion  of  the  brown  oxide  had  given  out  oxygen  to  anotbei 
portion,  and  had  thus  converted  it  into  black  oxide,  while  the 
portion  dcp*ived  of  a  part  of  its  oxygen  combined  with  the  car- 
bonic add. 

Remarks  on  the  Carlonate  of  Manganese. 
All  solutions  of  the  salts  of  manganese  are  predpitated  by  tlw 
'  alkaline  carbonates.     When  the  protoxide  of  msmganese  is 
'  ^rowa  down  in  this  manner,  we  obtain  a  suow-white  precipitate 
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wUch  !■  pore  carixHtflte  of  nuug«iesc,  atiil  uisirers  perfecuy 
to  that  mentian^  kbdvc. 

llifre  it  only  on«  comtMnation  of  carbonic  acid  and  manga'- 
neM,  that,  namely,  io  which  tbe  nietfil  is  in  the  state  of  p^ot^ 
okide.  When  ir«  eltdearoar  to  inct-ease  the  proportion  of  oxy- 
'  cm,  a*,  for  exan»d^  by  the  application  of-  heal,  a  portion  of 
we  carbonic  acia  yt  dtfengsf^ed,  and  the  whole  peroxide  pro- 
duced remains  b^nd  n^en  we  attempt  to  dissohe  the  carbcF- 
nale  in  an  acid. 

Cwlxmate  of  mangsneae^  wbieh  has  a  reddish  yellow  or  brown 
colour,  and  yet  contains  no  other  metal  mixed  with  it,  must 
tbireford  be  eoosidered  as  a  mixture  of  brown  oxide  and  car- 
bonate of  muiganese. 

WhsD  oxymnriatic  acid  is  bfonght  in  contact  witli  carbonate 
of  maOganeae,  the  caitMHiic  add  separates  in  the  same  propor- 
tion in  which  tbe  oxynmrlatic  add  is  decomposed  and  manga' 
nese  oxydated.  A  aolutkoi  of  mongBDese  in  muriatic  acid^ 
though  mixed  with  abundance  of  oxymuriatic  add,  is  precipi- 
tated, it  is  true,  by  the  alkaline  cafbonates ;  but  the  brown  or 
bdadc  pKCtpJtote  in  that  case  consists  (obvioosly  at  the  expetlse 
of  tbe  oxygen  in  tbe  oxymnrlatic  aoid)  of  ptu'e  oxide,  without 
tbe  smallest  portion  of  cuiMnic  acid.  Neitltcr  precipitate  ren- 
ders lime-water  in  the  least  maddy  when  It  is  treated  with  on 
acid  in  a  small  Woulfe's  bottle,  furnished  with  a  bent  tub^  tbe 
extremity  of  which  passes  into  the  lime-water. 

Pure  carbonate  of  manganese  appears  in  the  state  of  a  soft 
snow-wliite  powder. 

It  is  quite  tasteless,  and  is  not  altered  in  the  air  at  a  tempera- 
tore  between  £5°  and  60°.  Hence  it  may  be  kept  with  perfect 
safety  in  a  close  vessel. 

I  have  found  that  it  may  with  safe^  be  dried  in  the  tempera- 
ture of  80°,  without  eather  attracting  more  oxygen,  or  losing 
any  irf*  its  carbonic  acid.  As  I  very  frequently  determine  titie 
({uaatity  of  pots  oxide  in  salts  of  this  nature  by  the  quwitity  of 
eaibMut^  I  chose^  in  order  to  avoid  all  inconvenience  arising 
from  the  presence  of  a  greater  or  smaller  qnantity  of  water  in 
such  carbonate^  to  dry  thdm  always  at  the  teniperstare  of  S0°. 
Tbe  pure  alkalies  deeofflposethecarbonBteofmangaoese,  com- 
bine with  Ute  acid,  and  the  white  oxide,  by  exposure  to  the  air, 
aUaaatM  axygen^  and  becomes  brown. 

Carbotuueofmaagannenuy  be  considered  as  insoluble  in 
water,  sisce  dabt  ooncas  of  that  liqmd  scarctfly  disec^re  fa^  a 
(Bndn  of  it.  ^en  water  impregnated  with  carbonic  acid  gas  ' 
diflsolveh  it  only  in  very  minute  quantity,  though  recently  preci- 
sitated,  and  ttdl  moist.  Eight  ounces  of  water,  as  strongly 
unpr^^ated  with  carbonic  acid  as  possible,  disst^ed  scarcely 
one  gxiin  of  carbonate.  To  choose  carbon^  add  as  a  medlam 
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to  separate  manganese  in  solution  from  other  substances  with 
which  jt  is  in  combination,  as  has  been  prc^wsed  hy  sorae  che- 
ntists,  is  therefore  in  the  highest  def^ee  inmroper.  When  water 
contoininD;  the  greatest  posaiUe  quantity  oi  csFDoHate  of  manga- 
nese in  stMution  is  exposed  to  the  wr,  it  can  hardlv  be  said  to 
cover  itself  with  a  skui.  This  erroneous  opinion  nas  probably 
originated  from  confounding  muiganese  with  magnesia.  When 
a  solution  of  manganese  in  an  acid  (the  acid  being  in  excess)  is 
decomposed  by  a  carbonated  alkali,  and  the  filtered  liquid  is 
diluted  with  water,  if  it  be  lefl  exposed  to  the  air,  or  placed  in 
an  artificial  warmUi,  it  is  sooncoveredall  over  with  a  uiin  skin; 
but  it  is  impossible  from  this  to  estimate  the  qualities  of  car- 
bonate of  manganese,  or  to  conclude  its  great  solubility  in  car- 
bonic acid  water ;  for  when  this  akin  is  accur^ely  examined, 
we  find  that  it  is  a  salt  composed  of  carbonic  acid,  oxide  of  man- 
ganese, die  alkali  emplor^ed  in  producing  the  precipitation,  and 
probably  of  the  acid  likewise  in  which  we  metal  was  [wewousljE 
oissolTecL 

In  order  to  precipitate  manganese  completely  &om  a  soli^ 
tion,  it  is  necessary  that  there  should  be  no  excess  of  acid  pre- 
sent.  Only  the  neutral  solutions  are  completely  decomposaole. 

The  fat  oils  disstdve  carbonate  of  manganese  by  the  applica- 
tion of  heat,  and  form  with  it  a  compoundhaving  the  cousistence 
of  plaster.    This  observation  was  first  made  by  Scheele. 

Eslimate  of  the  Proportion  of  the  Constituents  of  Carlanate  of 
Manganese. 

I  first  estimated,  by  dissolving  a  hundred  grains  of  carbonate 
of  manganese,  the  loss  of  weight  sustained  by  the  escape  of 
carbomc  acid.  By  this  method  I  determined  the  prop<M:tion  of 
acid  to  amount  to  Sl'Sfi  per  cent. 

To  determine  the  other  constituents,  I  filled  a  veiy  small  good 
coated  retort  with  carbonate  of  manganese,  of  which  1  ao  grains 
were  reouisite.  The  beak  of  the  retort  passed  into  a  glass  ball, 
from  which  proceeded  a  tube  to  allow  the  gas  to  escape.  By  the 
application  of  a  heat,  at  first  gentle,  but  gradually  so  high  as  to 
make  the  retort  red-hot,  the  gas  and  the  water  were  expelled 
from  the  salt.  After  continmng  a  red  heat  for  two  hours,  the 
apparatus  was  taken  to  pieces,  and  the  weight  e£  the  difieroit 
products  obtained  determined.  The.  water  in  the  glass  ball 
wdghed  12  grains ;  and  the  oxide  remaining  in  the  retort,  and 
which  had  acquired  a  greenish  grey  cokuic,  wdghed  67gruns. 

If  we  subtract  the  weight  of  the  oxide  and  water  thus  obtained' 
from  the  1 2U  grains  employed  in  the  experiment,  there  remaina 
a  loss  of  4>]  grains.  As  tlie  gas  which  made  its  escape  during 
the  distillation  was  pore  carbonic  acid,  this  lou  gives  us  41 
grains  for  the  amiunt  of  that  acid  in  the  salt.  This  agrees  v^ 
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nearly  with  the  result  of  the  first  experiment,  according  to 
which  100  grains  of  saibooate  of  manganeae  contain  34i'25 
grains  of  caroonic  acid. 

One  hundred  grains  of  the  salt  are  composed  of  the  lUlow- 


Protoxide  of  manganese 55*84 

Water    10-00 

Carbonic  acid 34'16 

100-00 

"  l^e  greenish  grey  oxidnhns  obtiuDed  dissolves  in  acids  with- 
out the  extrication  of  any  gas,  and  the  same  compound  is  ob- 
taued  as  would  have  be^  ^t  by  the  solution  of  the  carbonate 
in  the  same  acid.  Hence  it  is  to  be  looked  upon  as  the  redl 
base  of  ^e  salt;  and  the  white  powder,  which  appears  when 
manganese  is  precipitated  by  an  alkali,  must  be  considered  as 
a  borate,  or  an  oxide  still  combined  with  a  portion  of  acid. 

V.  Action  of  Sulphuric  Acid  on  Manganese. 

(A.)  On  the  metal. — The  action  of  concentrated  sulphuric 
acid  upon  manganese  in  the  metallic  state  is  very  inconsiderable. 
It  produces  some  heat,  and  a  small  portion  of  the  metal  is  dit- 
solyed.  Several  chemists,  it  is  true,  are  of  opinion  that  the-ao- 
lution  takes  place  very  readily ;  but  I  conclude,  upon  verysood 
grounds,  that  the  regulus  which  they  employed  was  ikit  quite  in 
me  metallic  state,  but  contained  some  oxygen  combined  widi  it, 
.  When  the  acid  is  diluted  with  water,  neat  is  evolved,  ■  and 
hydrogen  gas  disengaged,  which.has  a  very  peculiar  am^,  lii 
milar  to  that  of  asafcetido.  This  smell  is  probably  owing  to  a 
portion  of  tlie  metal  being  carried  off  in  solution  in  the  gas. 
jDuriog  the  solution  the  nqsid  assumes  a  green  colour,  a^ich 
disappears  when  the  acid  ceases  to  act  upon  the  mctaL  This 
(mpearance  probably  depends  upon  the  formation  of  green  oxide^ 
as  when  canxmic  acid  acts  upon  the  metal. 

The' concentrated  solution  bas  a  light  rose-red  colour;  and 
when  it  is  tainted  with  w&ter,  the  colour  becomes  insensible, 
have  never  been  able  to  [Hocure  colourless  cirstals  from  this 
colourless  solution.  Indeed,  as  the  metal  wliiui  is  oxydated  a1 
the  exp^ise  of  the  water  gives  at  first  a  coloured  liquid  it  is  not 
reaeonable  to  expect  colourless  ctystals  of  sulphate  of  manganese. 

190  grains  of  concentrated  sulphuric  acid,  of  the  specifi* 
gravity  l'B60,  required  tor  neutrdization  lOOf  grains  of  metallic 
nuunganese.  The  filtered  solution  (which  left  f  grains  of  black, 
'hrillutnt,  minutely  divided  charcoal,)  gave,  when  decomposed 
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by  coi^naU  of  ammonia,*  i!05|-  greins  jrf  eari»iut*'Of  ipqn- 
gftoese  dried  at  the  temperature  dr90°.  .  / 

From  this  experiment  it  foQowB,  tl)Bt  100  parts  of  carboiiate 
(rf'iniingftncBe  consist  vX 


Metal...... 48-60 

Acid 

Water    

Oxygen 


.  i  61-4 


100-00 

(B.)  On  the  pro/oriffe.  ^Both  tte  pure  protoxide  and  the 
carbonate  of  raitnganese  disserve  compktely  in  sulphuric  ^df  in 
whatever  state  of  coocentration  it  be.  The  golution  has  the  wine 
properties  as  tW  tnentiotied  In  the  Uat  parat^u^,  lud  what  I 
pow  say  of  it  may,  to  save  repetition,  be  ^plied  to  both* 

When  the  neutriJ  solution  is  r^idly  evaporKted,  the  eulplwte 
of  manganese  separates  in  the  state  of  a  grofiular  powder,  or 
embryo  crystals ;  and  no  ciTstals  are  obtained  during  the  coolioff 
of  the  liquid.  To  obtain  tnis  salt  in  the  state  ofre^jlar  crystals 
the  saturated  solution  must  be  left  to  spontaneous  evt^ration. 
I  gained  thi?  same  object  more  speedily  by  means  of  some  eraitals 
of  sulphate  of  manganese,  which  I  introduged  into  a  volution 
concentrated,  as  far  as  possible,  by.riq^id  evaporation.  I  then 
|))aoed  the  solution  for  farther.  eWiporation  upon  the  top  bf  s 
atove,  where  the  temperature  was.  between  68*  and  78  .  By 
this  contrivance  I  reduced  the  whole  ealt,  without  exception,  W 
a  regular  state. 

T.  ne  firystals  of  sulphate  of  manganese  which  first  shoot 
.  are  of  a  faint  rose-red  colour.  TTie  last  crj-sttUs  have  ft  white 
coleur,  and  contain  a  great  excess  pf  acid. 

PropertUi  of  erystalUxed  Sulphate  of  Manganese. 

It  crystallizes,  1.  In  very  broad  flat  four-sided  f^ismti,  mUkt 
complete  or  slightly  truncated  on  the  alternate  edg^  of  the 
sides.  The  crystals  are  usually  more  or  less  intermixed  with 
each  other,  and  hence  incomplete.     S.  In  fhorabB-         ' 

The  crystals  are  completely  transparenti  h^ve  a  light  fwe- 
red  colour,  and  a  bitterLsh  metallip  ta^te. 

At  the  temperature  of  Mi"  they  femun  un^tered  in  the  air, 
pnd  do  not  attiact  more  oxygen  even  when  left  in  contact  wiUi 
pxygen  ga^  At  the  same  temperature,  ^  parts  of  water  dissolve 
<>ne  part  of  the  ^t-    They  are  insoluble  in  alcohol. 

•  I  alwaya  took  riTe  to  conTince  m)  stlf  bj  jt^tUfi  f*»«riment«  llul  h 
«KMe  renuUncd  In  loIulioD  in  tb«  liquid.— J.         .••*■■ 
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*  Their  qpeci£c  gravity  amounts  to  I'SS^,  'thai  of  water  being 
1-000. 

At  the  temperature  of  G6°  thgr  bec(»ne  opake  and  white. 

When  ^e  crystals  are  heated  to  rednesB  in  a  coated  Trtort, 
tb^  lose  their  water  of  crystallization,  and  a  white  dry  mass 
^niains  in  the  retort,  wiiich  dissolves  in  water  by  the  assistance 
4^ heat.  When  the.fire  is  raised  so  hlch  as  to  melt  the  retort, 
animperfect  decompontion  of  the  salt  js  obtained.  Sulphurous 
add  is  diseng^«d,  and  aome  glaceons  sulphuric  acid  is  found  in 
the  receiver.  There  remains  ]«  the  retort  a  mixtuie  of  sulphate 
of  manganese,  and  of  brown  oidde. 

The  aqueous  solution  of  sulphate  of  manganese  is  neither 
precipitated  by  oxalate  of  potash  nor  borate  of  soda.  Simie 
4:hemists,  indeed,  have  obtained  a  precipitate  by  means  of  this 
tost  salt,  consisting,  as  they  say,  of  borate  of  manganesej  but 
tins  only  h^pois  when  the  borate  used  contains  an  excess  of 
&lkali,  OS  ia  the  case  with  the  borax  of  commerce.  Pure  tarta- 
ric acid  produces  no  precipitate  in  this  solution.  Wh^i  the 
liquid  into  which  this  acid  has  been  poured  is  evaporated  suffi- 
ciently, prismatic  crystals  mi^e  their  appearance,  which  have 
the  properties  of  sulphate  of  manganese.  Infusion  of  nutgalls, 
and  tiie  alkaline  chrumates  and  arscniotes,  produce  no  change 
uptm  the  solutioo  of  sulfriisje  of  manganese. 

The  solution  is  precipi^t£d  by  the  alkaline  prusaietes,  car- 
bonates, and  phosphates,  and  iv  white  powder  is  obtained,  cao' 
•  sisting  of  the  oxide  «f  manganese  united  wi&  the  acid  of  the 
salt  employed.  If  the  sulphate  of  manganese  contains  the 
smallest  portitnt  of  cqiper,  the  precipitate  iormed  by  the  Wtion 
of  an  aUuline  pmssiate  has  a  peach-blossom  rod  colour. 

Euimate  of  the  proportion  of  the  Consiituenlt. 

One  hundred  and  fifty  grains  of  the  sajt  were  dissolved  in 
water,  and  decomposed,  while  hot,  by  means  of  muriate  of 
manganese.  The  sulphate  of  barytes  which  sqj^ated  was  care- 
fully collected,  washed,  di'ied,  and  heated  to  redness.  It  weighed 
MHRi^^^  As  itawears  from  Klaproth's  late  experiments 
that  the  proportion  of  acid  in  dry  sulpnate  of  baiytes  amounts 
to  S4  per  cenL,  it  fallows  that  HSj^  grains  of  the  salt  contain 
SO^araiia  of  acid. 

'lae  solution  of  manganese  thus  freed  from  sulphuric  acid  was 
precipitated  by  means  of  carbonate  of  potash.  The  precipi- 
tate, collected,  washed,  and  dried  at  th«  temperature  of  scP, 
weighed  83^  grains,  which,  from  the  preceding  experiments  on 
the  composition  of  carbonate  of  manganese,  indicate  46^  grains 
of  protoxide. 

A»  the  SS  grwis  of  loss  must  be  imputed  to  the  water  con- 
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taincd  in  the  salt,  it  follows  th«t  100  parts  of  sulphate  of  man- 
ganese consiBt  of  the  following  constituents: — 

Sulphuric  acid 33'G6 

Protoxide 31-00 

Water ,......, SSS* 


Article  IV, 

Shelc/t  of  the   present   Stale  of  AgTlcuiture   in  Berwickshire. 
By  the  Rev.  J.  Thomson,  Minister  of  Eccles,  in  tiiat  county. 

{Concluded  from  Vol.  I,  p,  265.) 

Fallowing, — In  Berwickshire  the  foUowiag  mode  of  follow- 
ing is  usually  employed.  As  soon  aSter  harvest  as  possible  the 
land  that  is  to  be  tallowed  receives  its  first  furrow,  or  ploughing. 
Care  is  taken  that  in  clay  lands  the  ridges  be  sufficiently  high, 
that  die  water  may  run  off  into  the  furrows  which  are  opened 
by  the  plougli  and  spade,  that  it  may  thence  discharge  itself 
into  the  ditches  which  surround  the  inclosure.  This  first  plough- 
ing is  cousidere^l  as  of  great  utihty.  It  buries  the  stubble,  and  * 
thus  tends  to  convert  it  into  vegetable  soil.  It  leaves  the  field 
in  as  drv  a  state  as  possible ;  and  the  winter  frosts  pulverize  the 
soil,  lliis  ploughing  is  generally  made  as  deep  as  possible,  ber 
cause  the  plougti,  on  account  of  the  softness  of  the  soil,  can  then 
easily  penetrate  to  the  proper'  depth.  Thus,  also,  the  future 
ploughings  are  rendered  easier. 

T^e  second  ploughing  i?  seldpm  givep  till  the  oats  be 
sown,  and  sometimes  alsp  the  barley.  If  the  land  abound  with 
weeds,  such  as  couch-grass,  and  the  season  be  dry ;  then  it  is 
well  harrowed,  and  the  coqch-grass  is  gathered  by  the  hand, 
and  laid  up  in  heaps.  These  heaps  are  afterwards  led  off  the 
field,  end  mixed  with  lime,  of  lime  and  stable  maiiure,  and  tlius 
form  an  excellent  compost.  It  is  of  great  advantage  that  couchr 
crass  should  be  gathered  as  early  in  the  season  as  possible  be- 
fore it  begins  to  grow,  b^ause  it  can  be  done  both  more  easily 
and  more  completely  when  the  soil  has  been  pulverized  by  tlie 
winter  frosts  tlian  afterwards :  but  if  the  season  be  wet,  the  land 
cannot  be  sufficiently  harrowed,  nor  the  couch-grass  gathered, 
till  the  third  ploughing. 

'fhe  third  ploughing  takes  place  when  it  is  supposed  all  the 

n,,:-A-..>yGoogIe 


1813.]  A^riadtwe  m  Berwiekshwe.  185 

weeds  hsre  vtsetated,  but  not  attained  such  growth  as  la  impo* 
verish  the  sou.  Thai  the  whole  is  well  harrowed,  and  the 
couch-grass  again  gathered. 

The  fourth  and  fifth  cJoughinf^  are  given  after  such  intervals 
as  may  give  time  fi>r  the  remaining  weeds  to  show  themselves. 
The  hant>w  again  succeeds  each  ploughing ;  and  the  couch- 
grass,  if  any  remain,  is  gathn^.  But  if  this  part  of  the  woric 
has  been  properly  attended  to,  after  the  second  and  third 
ploughing,  few  weeds,  except  annuals,  will  now  remun.  Mor« 
than  five  ploughings  are  frequently  given  if  the  soil  has  not 
been  already  sufficiently  cleaned  and  pulverized. 

It  is  to  be  observed,  that  when  the  field  is  very  full  of  large 
clods,  it  may  be  necessary  to  employ  the  roller,  as  clods  are 
often  fiill  of  weeds.  The  manure  intended  for  the  field,  whether 
lime,  or  compost,  or  muck,  is  put  on  always  at  least  before  Ihe 
last  ploughing;  but  sometimes  the  muck  is  put  on  before  the 
last  two  ploughings.  We  have  sud  nothing  of  the  particular 
species  of  ploughing  given  each  time,  whether  it  is  gathering,  or 
cleaving,  or  crossing,  because  the  practice  is  not  uniform ;  but 
we  may  add,  that  it  is  customary  to  plough  across  the  ridges  in 
at  least  two  of  the  ploughings. 

After  fallowing  m  this  manner,  the  wheat  Is  sown.  If  the 
season  be  favourable,  that  is,  not  too  wet,  and  the  soil  very  fin^ 
it  is  thought  best  to  drill  the  wheat.  This  is  either  done  with  a 
drill  madiine,  or  drill  ftirrows  are  made  with  the  common 
plough  deprived  of  its  coulter.  The  wheat  is  then  sown  broad- 
cast: it  &Us  chiefly  Into  the  drill  furrows,  and  after  being  har- 
rowed, comes  up  in  regular  drlUs. 

TisfB  as  BOWING.— Winter  wheat  is  sown  from  the  begin- 
ning or  middle  of  September  even  as  tate  as  Martinmas,  ac- 
coming  to  the  season,  and  the  convenience  of  the  farmer.  Afler 
tallowing,  from  the  middle  to  the  end  of  September  is  consi- 
dered  as  the  properest  time,  when  the  season  is  favourable,  and 
the  work  can  be  overtaken ;  after  potatoes,  as  soon  as  the  cnm 
is  tidcen  up;  aft^r  Swedish  turnip,  about  Martinmas.  This 
season  (181")  a  good  deal  of  wheat  was  sown  in  December. 
After  common  turnips,  as  the  ground  is  gradually  cleared,  it  is 
sown  in  January,  Febniary;  and  March,  when  the  weather  is 
.favourable.  It  is  then  palled  spring  ivlteal :  and  it  has  been 
i  found,  by  the  experience  of  several  judicious  farmers,  that 
though  the  spring  wheat  be  the  same  as  the  winter  wheat,  being 
the  Iriticum  Ityb^um,  yet  the  produce  of  what  has  been  sown 
in  spring  wilt,  when  used  as  seed,  ripen-a  fortnight  earlier  than 
the  prowice  of  wheat  sown  in  autumn,  or  before  winter. 

Skitth  qf  the  Turnip  Hushandry  nf  Berwickshire. 
'  Tbe  introduction  of  turnips  is  one  of  the  most  important 
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impTOvetaenU  of  modem  husbsndiy.     No  intellieent  fanner 
wm  deny  that  the  cuhiration  of  turnips  was  lon^  known  and 

Ctisea  jn  Norfolk  before  it  was  adopted  itt  senrkk^ire. 
e  ascnbe  tbe  first  cultiration  of  turnips  in  tins  county  to  the 
late  Eari  of  Marchmont;  some  to  Mr.  John  Hunter,  who  for 
some  time  was  steward  to  the  same  Nobleman ;  some  to  Mr. 
Pringle,  of  Lees,  near  Coldstream ;  but  it  is  generally  agreed 
that  Mr.  William  Dawson,  formerly  tenant  in  FVcwden,  Rox- 
burghshire, who  is  stiil  alive,  had  the  ^ief  merit  of  introducing 
the  drill  turnip  husbandry  into  this  neighbourhood,  and  m 
bringing  it  to  Its  present  improTed  state.  To  allow  this,  is  to 
ftscruK  no  small  honour  to  Mr.  Dawson  ;  for  between  the  first 
mo^e  of  cultivation,  the  broadcast;  and  the  present,  the  drill 
turnip  husbandry,  there  is  a  wide  display  of  ingenuity.  The 
broadcast  turnip  hnsbandry  could  never  be  carried  to  any  great 
extent  in  clay  soil,  because  it  did  not  admit  the  most  simple,  and 
eheap,  and  systematic  method  of  clearing  the  soil  of  weeds.  But 
the  drill  husbandry,  while  it  ensures  at  least  as  Q;oDd  a  crop,  ftir- 
Dishes  an  opportunity  of  cleaning  and  pulverizing  the  soil;  of 
Introducing  the  cheapest  and  most  e^ctual  instrument,  the 
plei^h ;  and  of  giving  to  the  hoer  a  dexterity,  a  regularity^  and 
a  dispatdi,  truly  astonishing.  Hence  it  will  be  no  mister  of 
■urpriae  to  any  to  hear  that  the  broadcast  tnmip  husbandly  is 
nnivCTsally  alKindoned,  and  the  drill  husbandry  firmly  establish- 
ed, not  only  in  this,  but  in  all  the  neighbouring  counties. 

pRBPA RATIO?/  OF  THK  FIELD. — The  field  intended  lor  tur- 
nips next  season'  is  always  ploughed,  if  possible,  after  harvest* 
that  it  may  be  finely  pulverised  by  the  firoat  of  winter.  It 
receives  its  second  ploughing  in  tlie  spring,  or  beginning  of 
summer,  afler  the  oats  and  barley  are  sown,  and  the  pottitoea 
ptsnted.  It  is  then  harrowed,  and  the  weed$  are  gathered.  It 
nndergOes  a  third,  fourth,  and  fifth  ploughing,  and  as  many 
harrowing!,  during  the  months  of  May  ana  June,  and  the  weeds 
an  repeatedly  gathered,  as  often  as  it  is'found  requisite.  It  is 
also  occasionally  rolled  with  a  heavy  wooden  roller,  in  order  to 
reduce  it  to  powder.  Thus  it  is  treated  quietly  in  the  sameway 
as  fellow. 

Ridges. — The  most  usual  mode  of  forming  the  surface  of 
'land  for  turnips,  Is  to  lay  the  ridges  fiat;  but  in' a  clay  soil,  like 
that  of  the  Merse,  raised  ridges'are  preferable. 

Drills. — The  soil  being  pulverized,  and  cleared  of  weed^ 
the  next  thing  is  to  form  the  whole  surface  into  drills  with  the 
ploH^,  at  &om  26  to'  30  inches  distance  from  one  another. 
This  dirtance  has  been  found  by  experience  to  be  the  most  con- 
venient, because  it  affords  sufficient  room  for  the  sustenance  and 
growth  of  the  turnip,  and  allows  the  plough  to  pass  easily 
between  the  drills.     When  the  surftice  is  fiatteoed,  the  field  is 
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oftea  drilled  obliquelv;  tW  is  the  driUj  form  acute  andeB  with 
the  former  ridges'  WifcKi  the  ridges  are  railed,  the  drills  are 
wmetiraee  drawn  at  i%ht  angles  to  the  ridges  ,*  but  the  mort 
oommoa  mod«  is  to  inwe  the  drtlla  in  the  same  langitudinal 
direction  as  the  ridoei . 

Makurino. — The  drills  hting  Ibrmed,  the  dmig  is  next  ear- 
■  ried  to  the  fi^d,  and  spi^ead  in  us  iiurowi.  That  which  is  pro- 
perty  rotten  is  preferred.  '  The  drills  are  then  ploughed  down 
Dvft  the  dung*  and  new  drills  formed  immediately  aboye  the 
dung. 

Sowi Ha.'— Turnips  are  sown  with  a  drill  plough,  which  drops 
the  »Md  in  a  strugot  line  on  the  top  of  the  drilL  A  iimalt 
harrow  and  small  roller  follow  the  driU  plough,  for  covenrig  the 
Ked,  and  preming  it  ^wn  gentiy.  'rhe  seed  is  sown  pretty 
thick,  in  order  to  give  the  greater  certainty  of  a  crop.  Some 
use  drill  plot^hs  which  sow  two,  three,  four,  and  even  five  drills 
•t  once :  but  unless  the  surface  of  the  drills  be  perfectly  level, 
such  machines  do  not  perform  the  work  so  correctly  as  a  single 
drill  plough 

SpBc;£fi  sowtr.~— Tlie  species  or  varieties  of  turnips  sown  are 
iresaaUj  the  yellow,  and  white  or  globe  turnip,  the  root  of 
Scardtv  or  Ruta  Baga,  commonly  caUcd  the  Swedi^  turnip,  a 
plsnt  claased  by  botanista  under  a  diiferent  genus;  but  as  die 
Ruta  Baga  is  em^oyed  by  farmers  for  the  same  purpose  as  tnr- 
Dipe,  tkey  find  no  occasion  for  a  more  scientific  classification.  . 
TiHU  or  SOWING. — The  Ruta  Baga  requiring  a  ercater 
lei^th  of  time  to  bring  it  to  msturi^  than  the  turnip,  is  gene- 
ral^ sown  before  the  end  of  May,  when  the  season  is  mvourable. 
The  yellow  turnip  is  next  sown.  The  best  time  for  sowing  the 
glf^  turnip  is  thought  to  be  from  the  middle  of  June  to  the 
middle  of  July.  The  time  of  sowing  must,  however,  vary, 
focording  to  the  season :  and  those  who  require  immense  fields 
of  tnniipfl  must,  of  course,  begin  earlier  than  those  who  require 
few. 

First  hosihg If  the  weather  be  warm,  and  the  soil  neither 

too  dry  nor  too  wet,  the  seed  v^etates  in  a  few  days.  As  soon 
as  the  plants  have  attained  suffioent  strength  and  size  for  weed- 
ing and  singling,  the  weeding  plough  19  made  to  pass  tdong 
each  drill,  for  cutting  the  weeds,  and  pulverizing  the  soil  between 
the  drills.  Then  the  hoen  ate  set  to  work  to  smgle  the  turnips, 
|o  cut  the  remaining  weeds,  and  pulverize  the  soO  close  to  uie 
tumins  on  the  narrow  space  which  the  plough  has  not  touched. 
Ilw  noes  are  made  4^  such  length  in  the  iron  part  as  to  serve  as 
mtasures  for  the  interval  to  be  made  between  every  two  plants : 
and  by  sihgUng  is  meant  leaving  the  turnips  single  by  them- 
$eivta,  and  cutting  aod  destroying  tl^Me  on  each  side.    The 
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hoers  are  generally  women  and  children,  accompanied  by  a 
Bteward,  or  by  the  farmer  himself,  to  superintend  me  work.  Jt 
is  wonderful  to  observe  their  dexteri^,  their  correctness,  and 
iexpcdition.  They  push  the  hoe  from  them  across  the  drill, 
destroying  all  the  unnecessary  plants  which  the  hoe  touches;  pull 
it  back  with  the  same  effect,  seldom  leaving  more  than  one  plant 
at  every  six  or  eight  inches  distance.  They  go  on  pushing  and 
drawing  alternately  with  the  greatest  ^;;ility  and  rapidity;  so 
that  you  would  think,  the  first  time  you  saw  a  number  of  expe- 
rienced hoers  at  work,  that  every  plant  would  be  destroyed. 
'  But  when  you  look  over  the  ground  they  have  passed,  you  see 
the  plants  left  single  at  measured  distances,  lying  on  their  sides 
connected  with  the  ground  only  by  a  single  fibre.  '  Even  thoi 
an  unexperienced  person  would  think  they  could  never  recover 
themselves.  In  a  few  days,  however,  they  are  raised  erect,  I^ 
ihe  power  of  vegetation,  and  assume  a  vigorous  appearance. 

Second  hosink, — After  the  first  hoeing  the  plants  make 
rapid  progress.  When  they  have  acquired  sufficient  tdzefor 
hoeing  a  second  time,  the  hoers  renew  their  operations.  Th^ 
business  now  is  to  correct  any  oversights  that  may  have  been 
committed  in  the  first  singling:  for  example,  where  two  or  more 
plailts  happen  to  be  left  ti^ether  to  destroy  all  but  one,  and  also 
to  cut  or  Kill  the  weeds  thoroughly  in  the  intervals  of  the  dril) 
and  on  each  side.  The  earth  is  afterwards  drawn  up  to  the  roots 
by.a  plough.  The  crop,  then  left  to  the  influence  of  heat  and 
moisture,  soon  spreads  its  broad  leaves  over  the  whole  surface 
of  the  field,  exhibiting  the  richest  verdure  to  the  eye. 

Crop  how  employed. — When  the  grass  bc^ns  to  &il*  ^fter 
harvest,  the  farmer  has  recourse  to  his  first  sown  turnip  In 
order  to  sow  wheat  before  winter,  some  take  up  the  Rnta  Bags, 
or  Swedish  turnips,  before  Martinmas,  cut  off  the  leaves  and 
roots,  carry  them  home,  and  lay  them  up  under  cover,  to  be 
kept  till  the  crop  of  turnips  be  consumed.  Some,  also,  for  the 
same  purpose,  take  up  a  part  of  their  common  turnips.  The 
common  turnip  may  be  preserved  for  two  months,  and  Uie  Ruta 
Baga  till  Whitsuntide.  Thus,  by  means  of  Kuta  Baga  and 
tiimips,  tHe  fanner  is  plentifully  supplied  with  green  succulent 
food  tor  his  cattle  and  liorses  fix>m  Martinmas  till  Whitsuntide. 

Growing  turnips  are  often  let  by  the  acre  to  be  eaten  on  the 
ground  by  sheep.  This  may  be  done  without  injury  to  the  she^ 
on  a  clay  soil,  immediately  after  harvest,  or  in  the  spring :  but 
jn  light  dry  soils  may  be  done  through  the  whole  winter.  The 
price  per  acre  is  from  St.  to  8/.  in  the  country;  but  higher  near 
towns  where  the  sale  of  milk  is  extensive.  To  those,  indeed, 
who'have  not  been  accustomed  to  the  taste  of  turnip  milk,  as  it . 
is  called,  tlie  milk  of  cows  fed  on  turnips  is  at  first  extremef^ 
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aSlamve ;  bat  after  a  little  us^  tlie  dnsgreetible  taste  wears  off. 
Those  who  cannot  reconcile  tbemselves  to  this  taste  will  fmd  aa 
efl^ctual  remedy  by  dissolving  a  little  saltpetre  in  the  milk  whea 
takra  warm  from  the  cow. 

DiFPlCULTF  OF  RKMOVING  THB  TURNIPS  FROM  THE  FIELD  IN 

viNTSB  ON  A  CLAY  SOIL. — ^The  grand  difficulty  is  how  to  carry 
off  the  turnips  from  a  clay  eoil  without  injuring  it;  for  if  carts 
are  made  to  pass  over  a  clay  soil  while  moistened  with  rain,  the 
sui&ce  is  converted  into  a  kind  of  mortar;  and  it' allowed  to 
remain  a  ^ven  time  in  this  state,  it  will  not  produce  half  a  crtHi 
of  whatever  may  be  sown  in  it  the  ensuing  season.  It  is  this 
difficulty  which  creates  the  distinction  between  what  is  cnlied  a 
turnip  soil  and  a  clay  soil.  From  what  is  called  a  turnip  soil 
the  turnips  may  be  removed  th'roughont  the  winter  without  doing 
any  injurY. . 

There  Is,  however,  no  doubt  but  that  turnips  raised  on  aclay 
soil  are  superior  in  quality  and  in  usefulneB<i  to  those  raised  on  a 
gravelly  soil ;  for  they  are  less  spungy,  possess  more  specific 
gravity,  and  are  in  general  of  a  larger  size  than  those  raised  on  a 
ught  gravel,  which,  however,  is  called  a  turnip  soil.  Butchers, 
too,  prefer  cattle  and  theep  fed  on  a  clay  soil  to  those  fed  on  a 
gravelly  soil.  The  only  objection  to  a  clay  soil  for  turnips  con- 
sists in  the  difficulty  of  removing  them  m)m  the  field  without 
injuring  it  by  the  ruts  made  by  cart-wheels,  and  the  holes  made 
by  the  horses'  feet.  If  the  difficulty  could  be  surmounted,  a  clay 
soil  would  be  more  valuable.  Several  ingenious  methods  are 
employed  for  this  purpose.  The  first  and  most  obvious  remedy 
is  to  make  the  ridges  high.  Others  not  only  make  the  ridges 
high,  but  make  ^e  drills  at  right  angles  to  the  ridges,  that  Uie 
ram  may"  have  an  open  passage  into  the  fiirrows  telween  the 
ridges.  Others,  wjien  the  air  is  free  from  frost,  pull  up  as  many 
turtMps  as  upon  cdculation  will  suffice  them  tor  a  few  week% 
cut  off  the  leaves,  lay  the  turnips  in  small  he^s,  and  cover 
them  with  the  leaves  to  preserve  them  from  the  effects  of  frost 
and  wet  till  the  frost  consolidates  the  ground  to  caxtthem  oK 
Turnips  may  be  preserved  two  months  in  this  way.  It  is  a  rule 
of  great  cimsequetice  to  plough  the  ground  as  soon  as  ptmsible 
after  the  turnips  are  removed,  if  in  a  proper  state,  that  is,  if  not 
too  wet.  When  the  ridges  are  pretty  high  the  ground  will  b^ 
frequently  iu  this  state  during  the  winter. 
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V.  Microscopical  Fallades. 

IsHAi,i.Iier«tiikethelibertjrofinsertiDg«(»ne remarks,  wkitA 
I  cannot  attempt  at  present  to  render  intelligible  to  atty*  who 
have  not  entered  into  the  minutest  refinements  of  physical  op* 
tics ,-  to  such  as  are  unacquainted  vith  the  latest  iHTe&tigationB, 
I  fear  tbey  must  appear  involved  in  a  degree  of  obscurity  al- 
most enigmatical. 

When  a  small  object  is  viewed  in  a  microscope,  c^>edally  if 
the  light  is  admitted  by  a  limited  aperture,  it  will  often  appeatf 
to  be  surrounded  by  some  lines  of  light  and  shade,  or  of  colours, 
which  might  be  supposed  to  depend  on  its  mugnitude,  in  the 
same  ffay  that  the  eriometrical  colours  are  derived  £rpiii  the 
maguituoe  of  the  objects  examined.  In  reality,  hoitever,  tb^r 
existence  and  their  dimensions  depend  on  the  aperture  of  the 
microsccne,  and  not  on  the  magnitude  of  the  particles  in  ita 
focus.  To  prove  that  this  aperture  may  produce  such  an  effect, 
hold  any  object,  Ibr  instance,  the  finger  or  the  nail^  so  as  to 
intercept  all  the  li^t  of  a  candle,  except  a  narrow  line,  and 
this  line  wilt  seem  to  project  other  lines  parallel  to  it  into  tbe 
adjoining  shade.  Now  these  lines  depend  on  the  interposed 
object  on  one  side,  and  on  the  margin  ot'  the  pupil  cm  the  other: 
fiir  if  we  take  wi  object  a  little  narrower  than  the  pupil,  we  may 
see  them  on  both  sides  of  it;  and  causing  the  pupil  to  ccmtract 
fay  throwii^  more  light  on  the  opposite  eye,  they  will  expand, 
as  the  space,  ^rou«rn  which  they  arc  admitted,  is  diminished  by 
the  contraction.  We  may  also  very  distinctly  oboerve,  if  We 
look  in  this  manner  at  a  narrow  line  oi  light  instead  of  a  candle, 
that  the  dispersive  powers  of  the  ^e  manifestly  convert  its  image 
on  the  retina  into  a  spectrum  of  red,  green,  and  blue  lisjit] 
sufficiently  confuting  the  conjectural  hypothesis  of  the  achro- 
matic proper^  of  its  refractive  substances.  If  again  we  substi- 
tute a  minute  nole  or  slit  in  a  card  for  the  interposed  object,  the 
sides  of  this  aperture  will  now  determine  the  magnitude  of  the 
fringes  wliich  are  seen  at  the  edge  of  the  candle,  and  their 
dimensions  will  be  no  longer  variable,  whatever  may  be  the  state 
of  the  pupil.  But  the  candle  must  in  this  case  either  be  placed 
at  a  distuice,  or  be  partly  concealed  firom  the  eye,  unless  (me 
1 
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edge  of  the  ^>ertiire  project  so  &r  beyond  tbe  other,  m  to  limit 
its  visible  extent.     Now  the  subctoace,  in  which  the  lent  of  a 
microscope  is  cont«itied,  presents  a  smfdl  i^ierture  c^»Ue  of 
exhibitJng  effects  c^  this  kind,  which,  however,  can  only  be 
^pected  to  appear  when  the  light  is  peculiarly  drcumdanced* 
The  aperture  of  the  highest  magnifier  that  I  have  employed  is 
^  of  an  inch,  which  answers  ta  about  n.  330  ofthe  scale  of  the   . 
eriometer,  and  would  consequently  exhibit  a  bright  rinzat  y^ 
«f  the  distance  of  a  minute  object  viewed  through  it,  while  the 
darkest  part  widiin  this  ring  would  be  at  about  ^  (k  that  di»* 
tance :  and  the  focal  distance  of  the  lens  being  about  ^^  of  an 
inch*  the  diameter  of  the  apparent  dark  circle  would  be  y^ )  yj 
d  an  inch,  and  that  of  the  oright  one  yt^r  >  ^^^^  the  dimen- 
sions would  be  nearly  the  same  if  acy  (Aber  small  lens  were 
employed,  with  an  i4>«-tQre  half  as  great  as  its  focal  distance ;  so 
that  the  constancy  of  such  an  appearance,  notwithstanding  a 
change  of  magoifiers,  might  Increase  the  probability  of  errur. 
It  is  obvious  that  a  shade  of  this  kind,  surrounding  tlie  central 
parts  of  a  globule,  if  tbey  happened  to  be  much  brighter  than 
the  rest,  might  give  rise  to  a  mistaken  idea  of  ine(]ualities  in  its 
form  or  structure ;  and  it  is  possilde  that  when  a  particle  is  darker 
than  the  surrounding  medium,  some  parts  ot  its  surface  may 
have  lines  of  a  simimr  nature  projected  on  them  in  an  inverse 
(H^er.     The  particles  of  the  blood  are  about  r^rr  *)f  ^^  If^li  i& 
diameter,    vajying  lirom  y,^  to  tVitti    '^  ^^  "  extremely 
possiUe  that  an  object  of  these  dimensions  may  exhibit  a  light 
point  near  its  centre,  which  may  be  surrounded  by  a  dark  and 
then  by  a  light  annular  shade  within  the  limits  of  its  disc.  Tliere 
are  also  several  other  sources  of  error  in  dlficrent  lights,  and  in 
a  focus  more  or  less  imperfectly  adjusted;  it  is,  however,  suffi- 
ciently evident  that  no  tallacy  of  this  kind  can  have  given  rise 
to  all  the  appearances,  which  have  been  already  described,  as 
observable  in  the  particles  of  the  human  blood,  and  still  less  to 
those  wliich  are  observable  in  the  blood  of  some  oth»- animals. 
VI.  Changeahle  Coloars. 
In  examining  some  of  the  dust  of  the  lycoperdou,  I  bad  pvA 
it  with  a  drop  of  water  on  a  glass,  when  I  observed  a  puiple 
tinge  in  the  water,  which  I  thought  at  first  was  a  stain  extracted 
from  the  powder  i  but  the  water  viewed  separately  was  perfectly 
transparent,  and  the  light  transmitted  directly  through  the  water, 
when  the  globules  were  present,  was  of  a  yeuowishgreeu.  After 
wise  consideration,  I  conjectured  that  this  appearance  of  colour 
Buist  be  analogous  to  that  of  the  mixed  plates  which  I  had  iax- 
merly  observed,  depending  on  the  diAerence  of  refractive  densitv 
of  the  water  and  theglobcdes,  (NaL  Phil.  1. 470,  PI.  30,  F.  430, 
U.  633.)  and  by  swstituting  fluids  of  different  densities  ft^r 
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water,  I  had  the  pleasure  of  finding  my  conjecture  confirmed  ; 
for  when  tb&  water  was  saturated  with  salt,  the  y«Jlow  green 
became  nearly  blue,  and  the  purple  redder  or  browner ;  and 
when  olive  oil  was  enmloyed,  the  light  directly  transmitted 
was  purple,  and'  the  oblique  light  greenish;  in  baUam  of  Tolu 
again,  this  purple  became  red,  and  the  indirect  light  afforded  a 
fitint  blue.  In  air  too,  I  found  that  the  powder  appeared  of  a 
br^bt  blue  green  by  direct  liaht,  and  of  a  purplish  hue  with  a 
light  B  little  oblique;  but  when  the  obliquity  became  a  little 
greater,  the  tint  changed  to  a  brownish  yellow  green,  which 
continued  aflerwards  nnchanged ;  this  alteration  may  perhaps 
be  derived  from  the  admixture  of  a  poition  of  light  coming 
round  the  particles  ly  a  more  circuitous  route.  By  comparing 
the  opposite  effects  of  water  and  olive  oil,  of  the  retractive  den- 
sities 1*3S6  and  1'379,  the  refractive  density  of  the  particles 
themselves  may  be  calculated  to  be  l'62j  or  somewhat  less. 

Grey  beaver  wool  seems  of  a  purplish  hue  in  direct,  and 
greenish  in  oblique  light,  both  in  air  and  in  olive  <»1;  its  grey 
colour  seems  to  be  derived  from  a  mixture  of  these  tints ;  in 
olive  oil,  the  rings  of  colours  which  it  affords  are  conwdcrably 
altered  in  their  appearance,  the  reds  becoming  every  where  very 
Siint.  Lead  precipitated  from  its  acetate,  or  silver  from  its 
niu-ate,  by  common  water,  ^Fbrds  a  reddish  direct  and  a  bluish 
indirect  light,  and  the  same  seems  to  be  true  of  smoke,  aiid  of 
other  bodies  consisting  of  very  minut«  particles :  but  when  the 
indirect  light  is  very  powerful,  smoke  sometimes  appears  reddish 
in  it,  as  might  be  expected  from  a  collection  of  very  small 
opaque  instead  of  transparent  particles. 

Mr.  Delaval  has  observed  that  an  infusion  of  sap  green  appears 
of  a  bright  red  by  transmitted  light,  and  the  case  seems  perfectly 
analogous  to  that  of- the  dust  of  the  lycoperdon:  the  green 
becoming  somewhat  yellower,  when  the  gum,  with  whicn  the 
colouring  particles  are  mixed,  is  diluted  with  water.  But  this  is 
not  the  universal  cause  of  a  difference  of  colours  exhibited  by 
pigments  in  different  lights;  the  carthamus,  or  pink  dye  com- 
monly sold  for  domesUc  use,  affords  an  unequivocal  instance  of 
a  substance  exhibiting  colours  analogous  to  those  of  thin  plates, 
which  have  been  adduced  by  Newton,  in  illustration  of  the 
colours  of  natural  bodies;  the  reflected  light  being  undeniably  of 
a  yellow  ^eeu,  while  the  transmitted  light  is  of  a  bright  pink 
colour.  Here  tlie  light  r^ularly  reflected  from  the  surfece  only, 
especially  when  dry,  gives  the  colour  opposite  to  that  of  the 
trsmsmitted  light ;  a\\  the  light  passing  through  the  fluid,  evtxi 
indirectly,  giving  a  pink  colour.  But  the  infusion  of  the  lignum 
nephriticum  seems  to  hold  a  middle  place  between  this  substance 
and  tl^e  which  have  been  mentioned  before ;  the  dry  extract  is 
of  a  brownish  yellow  only;  an  infusion,  not  too  strong  gives 
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the  infii3ion,  or  ^t  its  surface.  The  solution  of  tlie  catthanius 
aflbrds  no  green  reflection  from  its  surface,  and  Varies  in  its  hue, 
in  difierent  lif^ts,  only  trom  crimson  to  scarlet.  The  tinging 
particles  of  the  lignum  nephriticum,  like  those  of  the  precipi- 
tated lead  and  silver,  are  probably  extremely  minute,  smce  the 
cobiiris  but  little  changed  by  changingthe  density  of  the  fluid. 
Itoftvn  happens  thot  a  olue  cdour,  precisely  like  that  of  thi« 
iniiision,  is  refiected  by  green  glass  bottles,  wnich,  when  seen  by 
transmitted  light,  exhibit  only  a  reddish  brown  colour.  The 
inner  bai^  of  the  ash  is  also  said  to  have  a  proper^  similar  to 
that  of  the  lignum  nqifariticura.  The  particles  of  the  blood  do  • 
not  derive  tiieir  colour  from  any  of  the  causes  which  have  be^ 
mendonedj  since  it  may  be  CKtracted  from  them  in  a  cloir  so- 
ludon. 

When  I  attempted  to  e]q>lain  the  colours  of  mixed  plates,, 
which  I  had  produced  by  partially  moistening  two  lenses  very 
slightly  convex,  I  obsCrvea  that  the  reflection  of  the  light  from 
the  internal  surface  of  a  denser  medium,  must  be  sunpoaed  to 
invert  its  properties  with  respect  to  the  production  of  colours  by 
interference,  as  is  naturally  to  be  supposed  on  the  principles  of 
the  undulatory  theory,  'oat  when  the  obliquity  is  so  coosider- 
able,  it  is  not  very  easy  to  assign  a  reason  for  this  inversion; 
and  the  experiments,  which  I  have  now  mentioned,  make  it  ne-  . 
cessary  to  assume  a  law,  which  I  cannot  explain,  that  every  vety 
oblitme  r^tection  inverts  the  properties  of  light  with  respect  to 
interterence.  This  conclusion  confirms  the  assertion  of  New- 
ton, that  a  dark  space,  bordered  by  light,  will  appear  in  the  c^- 
tre  of  a  portion  of  light  transmitted  net  ween  the  edges  of  two 
knives  pUced  very  near  each  other,  and  the  opinion  of  Mr,  Jor- 
dan, that  the  augmentation  of  a  shadow  by  dif&action  is  to  be 
considered  as  the  first  dark  space  belonging  to  the  coloured 
fiinges.  I  had  obtained  a  di&rent  result  in  an  experiment  si- 
milar to  Newton's,  because  I  was  not  aware  of  the  necessity  of 
employing  very  sharp  edges ;  for  when  the  edges  are  blmit,  the 
light  is  reflected  from  the  one  to  the  other  in  such  a  manner,  as 
Wholly  to  destroy  the  Mipearance  of  a  central  dark  spacej  but  in' 
any  case  this  source  ot  error  may  be  avoided,  by  causing  one  of 
die  edges  td  advance  a  very  little  before  the  plane  of  the  othep;  ' 
BO  that  half  of  the  fringes  may  disappear.  It  is,  however,  ne- 
cessary to  suppose  this  inversion  confined  to  cases  of  extremely 
oblique  rdlection,  for  when  the  deviation  of  the  light  from  a 
rectilinear  path  becomes  a  little  more  considerable,  its  efiects  are 
no  longer  perceptible;  the  second  and  third  fringes  scarcely  ever 
requirmg  any  material  corrections  of  the  calculations  &om  which 
it  is  excluded.  Tlie  same  inversion  must  also  be  attributed  to  the, 
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liebt  bent  by  diffi-actkn  round  the  remoter  ude  of  a  StxK :  fix 
Uiit  ligbt  ftlwajs  co-operates  in  tbe  fint  inslAoce  wid>  that  wbidi 
is  reflected  from  the  nearer  side.  The  extent  of  the  c«atral 
white  Hght  is  indeed  so  great,  that  all  the  coli^ved  a{^>earanGes 
oiay  almost  be  considered  as  b^;inning  at  rach  a  distance,  that 
die  first  dark  space  is  exactly  where  the  simplecalcolalioniroald 
lead  UB  to  expect  tlie  wbite ;  since  the  value  of  the  unit  vS  tbe 
enometer  ou^t  to  be,  according  to  this  calculation,  aboat 
yrifly  of  an  inch,  instead  of  '•nr^Tvi  x^  indeed  this  value 
agrees  very  accurately  with  experimait,  where  tbe  two  ptntiras 
oFlicht  concerned  are  exactly  in  amilaj'  circuntstantea;  as  luty' 
be  observed  in  some  of  the  parallel  lines  drawn  on  glass  in  Mr. 
CoventiVs  micrometerg,  probably  where  they  hi^ipen  to  be 
•ingle,  for  in  general  they  are  double,  and  exhibit  colours  cor- 
responding to  an  interval  much  smallw  than  thdu-  regular  dis- 
tance :  but  in  some  parts  we  may  observe  c<dours  exactly  cor- 
responding to  their  aistance,  for  instance,  to  -^  of  an  indi, 
according  to  the  simple  principle  of  conudering  each  unit  a* 
equal  to  about  the  43000th  of  an  inch.  Hence  it  seems  tbst 
the  necessity  of  a  correction  depends  on  the  different  state  d' the 
lights  refleoUxl  from  one  side  ota  fibre,  and  difiracted  round  its. 
opposite  side,  and  that  when  they  proceed  in  a  similar  manner 
from  two  neighbouring  parallel  lines,  tbe  necessity  no  longer 
exists.  What  may  be  the  cause  of  this  irr^ularity,  will  peihapt 
be  understood  when  we  understand  the  cause  of  the  singular 
phenomena  of  oblique  reflection  disctjvered  by  Mr.  Mains,  and 
we  have  no  reason  to  expect  to  understand  it  before. 

VII.  Gl^tes. 
I  have  had  an  opportunity  of  ascertuDing,  that  the  cloudi 
which  exhibit  the  white  and  coloured  circles,  sometimes  deoo' 
minated  glories,  axe  certainly  not  composed  of  icy  particlea ; 
snd  I  have  succeeded  in  deducing  an  explanation  (u  uiese  ph^ 
nomena  firom  the  same  laws,  which  are  citable  of  being  appKed 
to  BO  many  other  coses  of  physical  cmtica.  In  the  theory  en  ni- 
pemumerary  rainbows,  (Nnt.  Pliil.  1. 471,  PI.  30,  Fig.  451,  II. 
648,]  I  have  observed  that  tbe  breadth  of  each  bow  most  be  the 

Sreater  as  the  drops  which  afford  it  are  smaller;  and  by  conn- 
ering  the  i^oloured  figure,  in  which  their  production  is  analyzed, 
it  will  be  obvious,  that  if  we  suppose  ^e  ct^ured  stripes  es- 
trem^  broad,  they  will  coincide  in  nich  a  manner  in  one  part 
as  to  lorm  a  white  bow :  the  red,  which  projects  beyond  tbe 
rest,  being  always  broadest,  so-  that  if  all  tha  stripes  be  su^ 
posed  to  expand,  while  th^  preserve  their  comparative  m^ii- 
tude,  the  middle  of  the  red  may  coincide  with  the  middle  o'the 
blue;  and  it  will  appear  on  calculation  that  a  white  bow  will 
be  formed,  a  few  de^^es  within  the  usual  place  of  the  coloured 

r:,9,N..<ib,  Google 
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bow,  when  the  dn^  are  about  -j-^  or  tVW  ~^^  ^  ^'^^  i° 
diameter.  It  is  remorksUe  that  in  sach  cases  the  ori^nal  nun- 
bov  ii  altogether  wanting,  and  probably  for  a  similar  reasofi,  , 
we  scarcelj  ever  see  a  immbow  in  a  c\oad  which  does  not  con- 
ust  of  drops  ao  large  as  to  be  actually  ialling,  although  I  have 
once  seen  such  a  rainbow  ending  abrupdy  at  the  bottom  of  a 
clotid:  it  maybe  conjectured  that  the  edge  ofthe  light  is  in  such 
cases  so  much  weakened  by  diffi-acUon,that  itis  too  faint  to  ex- 
hibit the  effects  occasioned  by  a  larger  drop.  Dr.  Smith  has 
made  a  remark  somewhat  similar,  (Opt  r.  501,)  which,  if  not 
completely  satis&ctory  upon  the  principles  which  have  been 
■lentiooea,  is  ceftainly  altogether  unintelligible  upon  hia  own. 
The  coloured  circles,  immediately  surrounding  the  shadows 
of  the  observers,  may  be  deduced  from  the  effect  of  the  same 
minute  particles  of  water,  up<vi  the  light  which  has  been'feur, 
and  perhaps  five,  times  r^ected  within  the  drops,  which  may, 
alter  transmission,  coincide  in  direcUon  with  another  portion, 
passing  on  the  «)posite  side  of  the  centre;  and  the  drops  about 
T^W  '^^  Wo7  oinn  incli  in  diameter  would  in  this  manner  pro- 
duce a  taint  corona,  of  such  magnitude,  that  the  limit  of  green 
and  red,  employed  in  the  use  ofthe  eriometer,  should  be  at  the 
.  ^stance  of  wout  fiv^egrees  from  the  centre  of  the  shadow ; 
which,  as  nearly  as  I  could  estimate  it,  was  its  real  distance  in 
.  ,the-^>peftrance  that  J  observed. 


Article  VI. 

General  Views  of  the  Compotilton  of  Anttaal  Fluids.  By  J. 
Berzelius,  M.D.  Frofessqf  of  Chemistry  in  the  College  of 
Medicine  at  Stockholm. 

(finmatud /tout  p.  sa.} 

Inquiry  inio  the  Influence  of  the  Iron  amlamed  in  ike  Colouring 

Mutter,  in  producing  its  Colour. 
-  The  greatest  chemical  difference  that  is  found  between  fibrin, 
albumen,  and  colouring  matter,  consists  in  a  quantity  of  c^ide 
of  iron  being  ctmtained  in  the  ashes  of  the  colouring  matter, 
while  n<Hie,  or  at  least  an  infinitely  small  portion,  is  afforded  by 
Uie  others.  Formentier  and  Oeyeox,  to  whom  we  e  re  indebted 
ibr  an  daborate  memoir  on  the  blood,  have  conjectured  that  the 
iron,  contained  in  the  blood,  was  diisolved  in  a  way  analogous 
to  the  alkaline  tincture  of  Stahl,  an  cuinion  whicn  has  since 
been  cmitrovefted  by  Fourcroy  and  Vaucjuelin,  who,  on  their 
side,  hive  endeavoured  to  prove  that  the  colouring  matter  of  the 
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blood  was  a  solution  of  red  subphoephate  of  iron  in  aHmmen. 
We  shall  find  tliat  neither  of  these  theories  can  be  true,  and 
that  the  mode  in  which  the  irtm  is  combined  with  the  cofqur- 
inamatter  will  probably  long  remam  unknown. 

The  colouring  matter  dried,  and  exposed  to  fire  in  an  t^rai 
crucible,  melts  and  swells  up;  and  at  last  bums  with  flame.  'It 
leaves  behind  a  porous  coal,  which  cannot  be  incinerated  with- 
out the  greatest  difficulty.  For  this  purpose  it  must  be  reduced 
to  a  very  fine  powder,  and  exposed  to  ibc  fire  in  very  thin  layers. 
Wliile  Hie  cliarcoal  is  consuming,  it  continually  exhales  a  smell 
of  carbonate  of  ammonia,  which  proves  that  the  constituents  of 
ammonia  are  not  disengaged  fi-om  the  charcoal  by  heat  alon^ 
but  that  the  influence  of  oxygen  is  also  required  in  order  to 
effect  the  separation.  The  ashes  remaining  after  the  destruction 
of  the  carbon  are  yellow  and  pidverulenL 

The  disengagement  of  ammonia  fi:om  a  mass  of  burning 
charcoal  which  has  already  been  exposed  for  a  long  time  to  fire, 
is  undoubtedly  a  very  remarkable  phenomenon;  but  another  and 
a  no  less  singular  fact  is  presented  oy  the  same  substance.  If  the 
charcoal  winch  fios  alreiulybeen  long  burning  and  whose  sur&ce 
is  covered  with  yellow  ashes,  be  puRerized  and  b(Hled  in  nitro- 
muriatic  acid,  the  acid  dissolves  the  ashet^  already  formed,  but 
does  not  deprive  the  remainder  of  the  charcoal  of  the  property 
of  affording  a  fi'esh  quantity  of  ashes  on  re-exposure  to  the  fire. 
These  observations  seem  to  prove  that  the  carhonaceous  matter 
of  the  colouring  subslance  which  remaine  after  the  Same  has 
ceased  to  appear,  and  after  the  whole  mass  has  been  subjected 
to  a  strong  red  heat,  cannot  be,  as  was  before  supposed,  a  me- 
chanical mixture  of  charcoal  with  the  phosphates  and  carbonate 
of  the  earths  and  of  iron.  We  must  therefore  consider  it  as  a 
chemical  compound  of  carbon,  phosphorus,  sulphur,  with  cal- 
cium, ammomum,  and  iron ;  and  it  appears  that  it  is  in  a  mode 
analogous- to  this  combination  that  the  iron  as  well  as  the  cal- 
cium, phosphorus,  &c.  are  united  with  the  chaicoal,  and  other 
constituents  of  the  colouring  matter ;  for  it  is  very  evident  that 
the  mode  in  which  combustible  bodies  combine  with  one  an- 
other, and  with  a  small'-portioH  of  oxygen  in  organic  sub- 
stances, is  totally  different  from  tiiat  which  prevwJs  among  the 
inoi^anic  productions  of  nature. 

'lo  return  to  the  ashes  of  the  colouring  matter ;  4ater  extracts 
from  it  a  verj'  small  quantity  of  soda  mixed  with  muriate  of 
soda.  I  have  great  reason  to  suspect  that  these  two  constituents 
are  merely  accidental,  and  tliat  tiiey  appear  in  consequence  of 
the  impossibility  of  freeing  the  crassamentum  entirely  ft«m 
serum.  If  the  alkaline  liquor  which  is  obtained  fromtheashes, 
be  saturated  by  acetic  acid,  evaporated  to  dryness,  and  a^n 
dissoIvcd,_a  precipitate  will  appear  on  the  addition  of  hme- 
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water,  which  is  phosphate  of  lime,  but  in  so  miouto  a  quantity 
as  Dot  to  be  appreciabie. 

I  indnerotea  20  grammes  (400  grains)  of  colouring  matter, 
till  the  charcoal  was  completely  destroyed,  and  obtained  025 
grammoH  (5  grains)  of  ashes  having  ayellowish  red  colour.  By 
8D  acdtirate  analysis,  I  fi>und  it  composed  of 

Oxide  of  iron SO-0 

Subphosphatc  (rf  iron 7-5 

Phosphate  of  lime  with  a  small  \ 

quantity  of  magnesia    J 

Pure  lime   ...^ 20*0 

Carbonic  acid,  and  loss \6'5 

100-0 
But  this  pho^hate  of  iron  was  not,  in  all  probability,  con- 
tained in  the  colouring  matter,  not  even  in  the  ashes :  it  has 
evidently  been  a  prodact  of  the  analytic  process.  It  is  produced 
in  like  manner  when  oxide  of  iron  and  phosphate  of  lime  are 
dissolved  tt^ether  in  ah  acid,  and  afterwards  precipitated  with 
caustic  ammonia.  Port  dfOie  lime  remains  in  solution,  and 
the  iron  seizes  upon  its  phosphoric  acid.  , 

But  as  one  mode  of  arTiiment  will  hai'dly  suffice  to  overturn 
a  theory  maintained  by  chemists  of  sucli  eminence  as  Fourcroy 
and  Vauquelin,  and  for  the  support  of  which  they  have  brought 
forward  many  positive  facts,  I  have  made  a  number  of  experi- 
ments with  a  view  of  throwing  light  on  this  subject,  and  have 
not  met  with  a  single  one,  which  did  not  appear  in  contradic- 
tion to  the  opinion  of  these  celebrated  analysts.  Some  of  these 
Experiments  I  shall  now  relate. 

(A.)  The  prussiates,  as  we  have  already  seen,  produce  no 
effect  on  the  colouring  matter  of  the  blood ;  apd  yet  ibey  detect, 
after  24  hours,  the  least  quantity  of  any  ferruginous  salt  added 
to  it,  having  the  red  oxide  of  iron  for  its  basis, — (B.)  A  watery 
solution  of  colouring  matter,  mixed  with  gallic  acid,  acquires  a 
beautiful  red  colour,  but  the  acid  produces  no  precipitate.  By 
adding  to  the  solution  of  colouring  matter  one  or  two  drops  of  a 
dilute  solution  of  tannin,  the  liquor  becomes  of  a  beautitidl  red, 
without  any  precipitate  appearing.  But  if,  ou  the  contrary,  the 
solution  of  tannin  be  concentrate,  it  precipitates  the  colouring 
matter,  and  gives  it  a  pale  red  colour.  None  of  these  effects 
seem  to  prove  the  presence  of  a  salt  with  the  baae  of  oxide  of 
iron. — (C)  The  aqueous  solution  of  colouring  matter,  mixed 
with  solution  of  barytcs,  is  not  precipitated :  at  the  end  of  2-1. 
hours  a  small  quantity  of  phosphate  of  barytes  is  found  at  tlie 
bottom  of  the  vessel,  and  the  liquor  has  assumed  a  green  colour 
by  the  action  of  the  alkaline  base.     Lime-water  produces  no 
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c1iange.-~(D.}  A  solution  of  sulphuret  of  potaA  prodnces  no 
change  in  the  solution  of  colouring  matter,  except  that  the  red 
colour  is  slowly  converted  into  green  by  the  action  of  the  alkali. 
A  drop  of  acetic  acid  precipitates  the  sulphur  of  a  white  cdour. 
—{E.J  It  iswell  known  that  none  of  the  mineral  acids  deprive  the 
colouring  matter  of  its  colour,  which  ou^^t  to  be  the  case  if  that 
colour  had  been  owing  to  the  presence  of  the  subphosphate  of 
"  iron.  The  phosphoric  acid  mixed  with  the  colouring  matter 
blackens  without  precipitating  it :  whereas,  if  the  opinion  ,of  the 
{Vench  chemists  were  correct,  it  ought  to  produces  neutral  and 
colourless  phosphate. — (F.)  A  drop  of  a  solution  of  acetate  of 
lead  exalts  the  colour  of  the  coloining  matter,  and  a  larger 
■  quantity  throws  down  a  fine  red  precipitate. — (G.)  The  nitrates 
of  silver,  of  lead,  and  of  mercuiy,  blacken  the  colouring  matter, 
and  when  added  in  larger  quantity  precipitate  it. 

These  experiments  prove  that  me  iron  in  the  udourio^  mat- 
ter is  not  contained  in  it  in  such  a  way  as  to  admit  of  being  de- 
tected by  the  best  re<-agents  we  poe6ess,"until  the  composition 
of  tlie  Alouring  matter  is  totally  destroyed. 

Sut  how  can  these  fadts  be  reconciled  with  the  fi^knriiif^ 
pientioned  by  Fourcft)y^in  hii  Systeme  des  Comtoisstmces  Cfm- 
miguesP  '*  Vauqueim  and  I,"  says  he,  "  have  found  that  the 
subphosphate  of  oxide  of  iron  is  easily  dissolved  in  albomen  hj 
a  slight  agitation,  and  without  the  aid  of  beat,  end  that  this 
solution  possesses  a  bright  red  colour,  similar  to  that  of  the 
blood.  This  colour  becomes  Btill  more  vivid  by  adding  a  Iktle 
caustic  alkali,  which  facilitates  still  more  tlie  solution  of  the 
-eubphogphate  in  albumen." 

It  was  not  till  after  having  made  and  carefully  repeated  many 
experiments,  that  I  could  venture  to  pronounce  thisr  opinion  to 
be  void  of  foundation.  I  shall  not  seek  to  form  any  cotijecture 
with  regard  to  the  circumstances  which  may  have  deceived  tfaoe 
distinguished  chemists,  but  shall  merely  relate  my  own  experi- 
ments on  the  subject. 

The  subphosphate  in  question,  newly  prepared  and  still  moist, 
easily  mixes  with  serum,  giving  it  the  colour  of  rust;  but  it 
subsides  in  process  of  time,  and  may  be  entirely  separated  from 
it  by  means  of  a  Jitter.  The  neutral  phosphate  of  oxide  of  iron, 
mixed  with  scrum  also,  does  not  dissolve,  and  the  addition  m 
'  caustic  alkali  instantly  produces  the  subphosphate;  but  this  last 
remains  undissolved,  and  communicates  to  tlie  liquor  a  colour 
of  rust,  which  is  quife  dissimilar  to  that  of  the  colouring  matter 
of  blood.  'ITie  serum  deprived  of  subphosphate  by  tdtration 
retains  a  pale  yellowish  colour,  which  is  owing  to  a  small  quan- 
tity of  oxide  of  iron -held  in  solution. 

If  serum  is  mixed  with  the  subphosphate  in  question,  and 
'phosphoric  acid  is  added,  so  as  to  dissolve  the  sul^h<»phate,  s 
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dear  rast-ccdoared  iiqaOT-  is  fiinned,  from  which  a  small  addi* 
tion  of  caustic  alkali  pjrecipitatei  a  little  albumen,  which  is  again 
disBoIred  bv  b  tl^t  exceca  cmT the  alkali;  and  then  the  lolution    ' 
lose;  its  rea  ctdour,  and  the  subphoq>hate  fitllB  down,  and  may 
be  collected  on  the  filter. 

In  all  these  experiment!  the  albumen  dlstolviet  the  oxide  of 
iron,  even  in  great^  quantity  than  exists  in  the  colouring  matter 
of  the  blood ;  but  this  solution  is  yellowish,  and  has  but  little 
body  of  colour ;  and  the  oxide  <^  iron  is  shown  by  the  usual 
reagents.  The  albumen  of  serum  will  also  dissolve  many  other 
mebdiic  oxides;  for  instance,  that  of  copper,  as  Vauquelin  has 
long  since  pro^;  and  it  is  doubtless  the  albumen  which  is  the 
menstruum  of  the  oxide  of  mercury,  found  diuolved  in  the 
blood  during  a  course  of  this  metal  tor  the  cure  of  syphilis.  The 
ozidulum  (or  black  oxide)  dissolves  easily,  and  still  more  co- 
loou^y,  in  serum,  fonning  a  perfectly  limpid  sea-green  liquor. 
The  solution  is  readily  obtained  by  adding  to  serum  some  salt 
of  iron,  which  has  the  black  oxide  for  its  base,  and  neutralizing 
its  acid  by  an  alkali.  When  this  green  solution  is  exposed  to 
the  air,  it  absorbs  oxygen,  d^osits  red  oxide  of  iron,  and  be- 
comes yellow.  The  compounds  of  oxide  of  iron  and  albumeo 
are  decomposed  by  the  mineral  odds,  which  precipitate  the  al- 
bumen colourless,  and  retain  the  ir«i  in  solution.  The  prua- 
liates  alone  do  not  disturb  the  Boluti<H)  bf  iron  in  albumen,  b^ 
cause  the  metallic  oxide  is  not  here  disserved  by  any  acid;  but 
i^  after  mixina  tbemi  a  little  muriatic  acid  is  added,  an  exqui- 
sitely beautiful  azure  blue  precipitate  appears,  consistine  of  al- 
bumen and  Prussian  blue.  If  the  acid  phosphate  oS  iron  is 
diggolved  in  acMic  acid,  and  afterwards  serum  be  added,  fol- 
lowed by  a  little  caoatic  alkcdi,  the  idbumen  and  subphosphate 
are  precipitated  together,  of  a  rusc-colonr,  which  is  not  changed 
by  arying,  but  has  no  resemblance  to  the  colouring  matter  «£ 
blood.  In  a  word,  I  have  not  been  able  to  find  any  method  of 
combining  olbuipen  with  subphosj^te  of  iron,  or  with  any 
other  salt  of  this  metal,  so  as  to  [xuduce  a  compound  identictu 
with  tiie  colouring  matter  of  the  blood. 

But  &om  the  reiiuU  of , all  these  experiments,  what  q)pean 
to  be  the  difierence  between  venous  and  arterial  blood?  This 
question  I  am  unable  to  answer ;  nor  can  I  explain  the  diJibr^ 
ence  between  these,  substances  before  and  atier  coeffulation. 

I  have  already  mentioned  that  the  liquid,  out  of  which  the 
colouring  matter  has  been  coagulated  by  heat,  has  at  first  a  tint 
of  red,  which  it  loses  by  oooling ;  at  which  time  it  further  de- 
,  posits  a  small  quantity  of  colouring  matter.  This  Hquid,  whilst 
evaporating,  becomes  green,  owing  to  the  action  of  the  un- 
combined  alkali  on  the  small  portion  of  colourii^  matter  that 
it  stilt  retains.    Hus  liquid  holds  also  in  solution  ^  the  salta, 
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and  the  soluble  aaiinal  BubstooeeB  belougiog  to  that  portioD  of 
the  serum  which  stiU  adheret  to  the  coa^um,  ami  mimot  be 
entirely  Bepftrated  from  it.  The  coognltun  I  have  found,  by  one 
analysis,  to  consist  (cxdiuiTe  of  the  saline  and  uQco^2;ulabIe 
injjredients)  of  64  parts  of  colom-ing  matter,  aad  S6  parts  t^an 
Wiluble  mixture  of  fibrin  and  albumen. 

Of  (ke  SenaTtf  Ailnemen,  md  Salts  of  the  Blood. 

When  serum  h  heated  in  a  glass  vessel,  over  a  water-bath,  it 
solidifies  and  forms  a  pearl-coloured  jelly,  transparKit  at  Ae 
•  edges.  If  it  is  stirred  the  coa^^ulation  is  more  tmi&rm.  It  has 
been  «aid  to  blacken  any  silver  instrument  employed  to  stir  it; 
but  this  only  happens  when  the  serum  has  b^pm  to  putrefy,  or 
when  the  bottom  of  the  coaguliun  has  been  burnt.  As  this 
blackening  of  silver  is  owing  to  sulphur,  this  substance  has  also 
been  reckoned  among  the  constituent  parts  of  blood.  But  it 
would  be  equally  proper  to  consider  carbon  and  hydrogen  as 
'  constituent  parts,  since  these  enter  into  the  composition  of  al- 
bumen, in  the  same  way  as  sulphur  does. 

Muriatic  acid  coagulates  senim.  When  heated,  s  email 
quantity  of  azotic  gas  is  evolved.  This  coagulum  has  exactly  the 
same  properties  as  the  compound  of  fibrin  and  muriatic  acid. 

The  sulphuric  and  nitric  acids  also  produce  with  the  albu- 
men of  seniin  precisely  the  same  compounds  as  with  fibrin. 
,  Phosphoric  acid  does  not  coagulate  serum. 

The  acetic  acid  does  not  coagulate  ^rum,  and  when  this  acid 
is  in  sufficient  quantity,  it  prevents  the  coagulation  on  heating. 

In  short,  t^e  albumen  of  seruih  produces  exactly  the  same 
cotnpounds  with  acids  and  alkaUes  as  the  fibrin  does,  and  th^^ 
fore  to  avcHd  repetition,  I  shall  refer  the  reader  back  to  my  obser^ 
vations  on  this  latter  substance.  The  action  of  ^cobol  also  is 
perfectly  similar  in  both  cases. 

There  ^tpears  therefore  to  be  very  little  difference  betweai 
fibrin  and  albumen ;  and  the  latter  seems  to  be  intermediate 
betweeii  fibrin  and  the  colouring  matter.  The  only  character 
of  distinction  between  fibrin  and  albumen  is,  that  aloumen  docs 
not  coagulate  spontaneously,  but  requires  a  higher  temperature 
lor  that  purpose.  Coagulated  albtusen  does  indeed  dissolve 
more  slowly  than  fibrin  or  colouring  matter  in  acetic  acid  and 
in  ammonia,  but  probably  this  is  owmg  to  the  influence  of  the 
heat  ^nployed  for  its  coagulation. 

Exper.  I. — 1000  parts  of  serum  evaporated  to  perfect  dry-  . 
ness,  (that  is  to  say,  so  as  easily  to  be  reduced  to  powder,]  left 
95  parts  of  a  yellowish,  semi-transparent  mass,  resembling  am- 
ber, that  split  to  pieces  in  drying,  which,  in  curling  up,  carried 
with  them  thick  sc^es  of  the  porcelain  glazing  of  Uie  ereporat- 
ina  vessel.  ■     , 

.      ■  C.OO;{lc   , 
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2.  I  digested  10  grammes  of  the  dried  powder  in  cAA  water. 
The  aUnimiiKHU  portion  softened,  and  became  gelatinous.  I 
separated  by  the  filta*  the  liquid  from  the  insoluble  part,  and 
washed  the  latto'repeatedlywith  boiling  water.  The  undissolved 
aUnunoi  dried  in  the  filter,  weighed  6*47  grammes,  and  did  not 
give  up  its  earthy  phosphat^  i^  sabaequQit  digestion  in  muriatic' 
add,  as  this  acid  remained  dear  on  saturation  with  an  alkali. 

S.  Tlie  solution  which  had  passed  the  filter  was  evaporated  to 
dryness,  during  which  thick  membranes  formed  at  the  sur&ce, 
and  the  acJutton  gdatinized  before  it  was  perfectly  dry.-  I 
digested  this  residue  in  alcohol,  whilst  it  was  still  selalinousi 
the  ^tirit  assumed  a  yellow  colour,  and  on  evaporation  left  an 
alkahne  yellowish  deliquescent  mass,  weighing  0'92  grammes. 
This  consisted  of  soda,  noldingalbumen  in  solution,  of  muriate 
of  soda,  and  murine  <^  potash,  of  lactate  of  soda,*  and  of  an 
animal  jnatter  which  always  accompanies  the  lactate. 

*  In  meotjontDg  tke  lactrlt  tftoia  In  Ihii  place,  I  wish  to  make  imne  obier- 
ntioiB  on  Ike  lacUc  acid,  u  one  of  tbe  canMilneDl  pan>  of  all  animal  fluidi. 
It  ii  well  knowD  that  tbla  acid  wai  diiiCO*ered  by  my  illustriaoi  couDlr^oiaD, 
Scbntf.  Idilerlvi  tbe  Freacb  chrmitii  have  eiamined  ihii  acid  %  aad  Faqr* 
eroy,  VauqueliD,  thenard,  aad  Bouillon  La  Grangp,  bave  wugbt  to  prove  Ibt 
Scheele  wa«  nbtakeo  la  the  (gppoMd  pecallar  aalure  of  this  add,  and  that  it  ii 
o"!]' acembinntton  of  acetooi  add  with  fone  animal  matter. 

ne>echeiDigii,JioweTer,h»TFmade  Miattenipti  to  obtain  tliig  animal  matter 
■epaiate  traa  tbe  acid,  and  hnt  nercr  lacceeded  In  producing;  (he  lactic  acid 
by  mean  of  the  acetic  j  but  (hii  k  (he  proof  vliich  Ibey  give  of  Scheele  being 
in  an  error.  L*ctlc  add  I*  camblned  with  an  aikall,  the  reinlting  lactate  ii 
distilliri,  nilfa  concentrated  mlphnric  acid,  and  in  (be  recdver  ii  obtained  a 
miiiare  of  culphnroni,  mnrlattc,  and  empyrcmnatic  acetic  acid,  the  latter  of 
which  >•  pnrlSed  |  and  henee  it  ii,  Ant  we  are  iDrormcd  that  tbe  pretended 
lactic  acid  l«  only  the  acetoiu  united  with  lome  aoima)  nutter.  But  ii  appean 
to  Be,  that  the  Frendl  chniialg  have  only  ent  (he  Gordian  lcnD( ;  for  one  of 
tbe  propcrtiea  of  tbe  laotk  acid  ii  to  be  incapable  of  velatiliiatioD,  and  it  ii 
a  prop'eHy  of  the  mlpbnrk  acid  to  change  many  orgaoic  lubitnaeei  with 
which  it  ti  dtHllled,  into  the  empyrenmatlc  aceloni  and  tulpbnrous  acldi. 
ilj  a  parity  of  imaxAng,  slmoit  evrry  one  of  the  vegetable  acids  might  be 
proved  to  be  only  acetic  add,  combined  with  aome  matter  which  deprive!  It 
■f  It)  Tolnl(li(y,  wlUMnt  defraying  Iti  other  add  propertiei)  and  in  fact  ilh 
Ibni,  that  Bonlllnn  La  Grange  hai  inferred  that  the  malic  and  gallic  acidi  are 
July  vhrietiea  of  the  acetic.  In  an  analyii*  of  muKular  flesh,  which  I  made 
1°  the  year  1800,  I  found  tbal  t^e  humoun  of  the  musclei  contained  a  free 
add,  which,  by  many  etpM-imeot*,  I  dlicorered  to  have  ail  the  properliet 
^blob  Sifhrde  altrlbntei  to  the  lactic  aeld,  I  rollected  a  qnantity  large  enough 
for  eiaiaination,  and  1  eucceeded  by  different  metboda,  in  obtaining  it  )a 
peater  parity  Ihao  Scheele  bad  procured  hia.  I  exnniineil  a  great  number  of 
111  (Uiae  coQiMnationi,  with  alkaliei,  earths,  and  metallic  oildes,  the  parti- 
cnlan  of  which  arc  given  at  length  in  tbeiecond  Tolanie  of  my  TreatUe  on 
-"■■toMl  CktmtUiT,,  amcklMlm,  1S08,  p.  490,  &  leq.  If,  therefore,  it  i>  allowed, 
that  two  acida  (bat  produce  saline  componnda  different  from  earh  other  cannot 
he  identical  in  thdr  nature,  the  dlblincllnn  between  the  lac(ic  and  the  acetic 
acidt  cannot  be  coalroverted.  I(  ia  linee  (hnl  (ime  (ha(  Ihavediicovrred  the 
wclie  acid,  fffe  or  combined.  In  all  animal  fl»!d?i. 

Many  cbemiito  have  obaerved,  in  their  analysis  of  animal  fluids,  (hat  tbe 
alcoholic  lolnlioD,  when  evaporated,  ieavea  a  yellow  deliqnetcen(  ertraetlve 
xau.    Of  late,  mow  alteoiion  bos  been  jmid  to  (hii  cKracf,  and  jf  1  miitake 
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The  pbrtiott  not  dissolved  by  dcohol,  and  digested  with  water, 
left  a&^h  residue  of  albumen,  weighing  1-95  grammes,  and 
possessing  the  same  characters  as  that  of  Exper. «.    The  watery 
solution  could  not  be  made  to  gelatinize,  and  did  not  hold  the 
smallest  quantity  of  odatine.     Besides  the  alkali,  it  contained 
'  sa  animal  matter  ea&uy  precipitable  by  tannin  and  by  muriate 
of  mercury,  and  which  aTq>eared  to  me  to  be  extracted  from  the 
albumen  by  the  boiling  water,  during  its  cOi^ulation,  and  to  be 
anak)gous  to  the  substmce  obtained  by  boiling  fibrin  with  water. 
:  We  have  been  told,  that  the  blood  contains  much  alkaline  and 
QUthy  i^osi^ates.    I  coagulated  ft  large  Quantity'  of  serum*  Mid  - 
thus  procured  a  good  deal  of  the  re»duary  uncoagulable  fluid. 
"Daai  I  mised  with  baiytic  water,  which  after  a  time  gave  «  sljgbt 
precipitate,  soluble  in  mliriatic  acid.     S(»ne  of  the  same  serum, 
mixed  vith  lime-water,  woii  not  douded.    It  follows  from  thii^ 
that  the  blood  contfuna  no  sulphuric  acid,  And  only  a  vestige  of 
the  phosphoric     In  my  Treathe  on  Animal  Ckemtsfrt/,  I  have 
endeavoured  to  prove,  that  the  phosphates,  as  well  as  the  lac- 
tates, are  always  produced  by  the  spontaneous  decomposition  of 
animal  substances,  and  that  the  small  quantity  of  each  which  is 
found  in  the  blood  is  carried  thither  bv  the  absorbent  system, 
in  its  progress  to  the  secretions,  througn  which  it  is  discbai^ed 
from  tne  body,  and  hence  the  secretions  contain  always  a  much 
larger  proportion  of  these  acida. 

Not  to  be  too  difliifle,  I  shall  pass  over  the  description  of  the 
methods  I  employed,  to  ascertam  the  respective  proportions  of 
the  contente  of  the  serum,  and  shall  only  pve  theresults ; — 
A  thousand  parts  of  serum  I  find  to  coosut  of 

Water •. 005-00 

Albumen 79*99 

Substances  soluble  in  alcohd,  viz. 
Lactate  of  soda,  and  extractive  matter  6*17S?      _'._. 

Muriate  of  soda  and  potash 3-565  5 

Soda  and  animal  matter  soluble  only  in  water. .      1  '52 
Loss , .'■••,  ♦'75 

JOOO'OO 

■At,  it  bu  been  considered  at  a  i[ngle  antMlaBCC,  and  hai  rece'iTBd  Ike  iWMOst 
•imaiimit.  Oat  af  the  Cftmpnaenl  purli  of  Ifaia  eilraci  ii  tmctalt  s/  u^  and 
'  tlie  otber,  with  whicb  il  ii  iatimatelj'  combined,  )i  ao  Bniowl  natter  that  bbj 
beiepaialed  by  meant  of  {annin.  To  prove  tbc  pretfetue  of  lactic  actd,  dl*- 
■olve  the  whole  in  alcatiol,  and  add  a  miitare  nf  talpfauric  acid  uicta  dilated 
with  alcsbol,  ai  lonf  as  tbere  appeari  any  precipitate,  wUch  ii  wlphata  of 
pntaih  or  soda.  Digest  Ibia  apiritniui  Balulian  (which,  coataini  muriatic,  nU 
phnric.  ioctic,  and  UMnetimes  phoapboric  acid)  with  carbomle  of  lead,  and 
all  the  aboie  acids  will  unite  witb  Ibe  oiide  of  lead,  bat  of  these  ooly  tkt 
lactate  wlU  be  lolDblr.  in  alcoboL.  Decant  the  alcoholie  mlaliaa  of  lactate  af 
lead,  separate  the  ieod  by  a  stream  of  lalphareled  bjdft^n  gat,  aad  by  e*»> 
poratinE  Ibe  cle«f  liquor,  tbe,lai;llc  acid  will  i emain  is  the  uate  of  an  add  if  np. 
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I  washed  ibe  slbumen  well  in  tliis  experiment,  digested  it  in 
muriatic  add,  and  then  burnt  it  to  ashes,  which  were  almost 
exactly  equal  in  quantity  to  the  ashes  produced  by  the  combus- 
tioa  of  the  same  weight  of  colouring  matter.  But  the  ash  of 
the  albDmenwas  white,  and  did  not  show  a  particle  of  in».  I 
found  a  trace  of  soda,  but  the  greatest  part  was  phosphate  and 
carbonate  of  iime,  with  a  little  mamesia.  It  is  clear,  therefore, 
that  the  earthy  salts  found  in  the  ashes  of  coloured  blood  h»d  not 
been  dissolved  in  the  blood,  nor  even  existed  as  salts  in  the  blood, 
from  which  they  were  obtained  by  means  of  combustion.  Hence 
we  may  conceive,  how  the  blood  can  produce  and  deposit,  in  the 
'  animal  economy,  the  earthy  phosphates,  whidi,  however,  are 
not  soluble  either  in  pure  water  or  in  the  blood ;  and  hence  too 
we  may  infer,  that  the  production  of  bone  cannot  be  considered 
at  a  simple  crystallizatioii  of  a  salt,  conveyed  by  the  blood  in  a 
state  of  solation,  but  requires  us  to  suppose  the  decomposition  of 
the  animal  matter  of  the  blood,  as  welT as  in  any  other  secretitMi. 
All  the  authors  who  have  written  on  the  blood,  assert  that 
gelatine  is  one  of  its  component  parts.  This,  however,  is  a 
mistake,  and  aiiscs  from  the  eeladnous  appearance  of  the  albu> 
men,  as  I  have  never  been  able  to  detect  a  particle  of  gelatine 
in  blood ;  and,  as  far  as  my  researches  extend,  I  have  foimd 
gelatine  to  be  a  substance  altogether  unknown  to  the  economy 
of  the  Uving  body,  and  to  be  produced  by  the  action  of  boiling 
water  on  cartilage,  skin,  and  cellular  membrane,  substances 
which  are  totally  distinct  from  fibrin  and  albumen. 

On  Human  BlooS. 
The  blood  of  man  peiiectly  resembles  in  composition  that  of 
,  the  ox,  but  the  coagulum  of  human  blood  is  more  easily  decom- 
posed by  water,  and  the  fibrin  thns  obtained  is  more  transpairent. 
When  dried,  it  amounts  to  no  more  than  0*75  from  1000  parts. 
Human  fibrin  has  the  same  chemical  properties  with  that  of  the 
ox,  but  is  more  readily  incinerated :  tlie  white  ash  consists  of 
the  phoq)hates  of  lime  and  magnesia,  a  little  carbonate  of  lime, 
and  soda. 

The  colouring  matter  of  human  blood  is  also  chemically  the 
same  with  that  of  ox  blood,  but  is  much  more  easily  reducible 
by  fire  to  the  same  yellow  ash,  which  seems  to  show  that  it  con- 
taim  less  azote  or  ammonium.  A  hundred  parts  of  dried  colour- 
ing matter  of  human  blood  gave  15'  parts  of  ash,  of  which  3 
'  parts  dissolved  in  water,  and  were  alkaline,  and  when  saturated 
with  acetic  acid,  and  mixed  with  muriate  of  barytes,  it  lefi;  a 
copious  precipitate  of  phosphate  of  barytes,  soluble  in  an  excess 
of  muriatic  add.  I  &>und  in  this  acetic  solution  no  trace  either 
of  muriatic  acid  or  of  potash.  It  appears,  tlierefbre,  that  soda 
and' phosphoric  aCid,  as  well  as  the  earthy  phosphates,  are  pro- 
6  pogic 
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ducts  of  the  combuetion.  As  to  the  portion  of  the  ash  of 
colouring  matter,  which  was  insoluble  in  water,  it  consisted  of 
the  same  substances  in  nature  and  In  proportion,  as  tha^  of  the 
ash  of  the  colouring  matter  of  ox  blood. 

The  serum  of  human  blood  is  composed  (according  to  my 
experiments)  of  .     . 

Water '. 90B-0     /> 

Albumen .■.•.-....; 80*0  ' 

Substances  soluble  in  alct^o],  Viz. 

Muriate  of  potash  and  soda ^  \  i  n-o   ■  - 

Lactate  of  soda,  united  with  animal  mat^r .  .4/ 

Substances  soluble  only  in  water,  viz. 
Soda,  phosphate  of  soda,  and  a  Httle  animal  ?     .  , 
matter ' 3     *'*    ' , 

999-1* 
'     Human  albumen  is  more  easily  incinerated  than  that  of  the 
ox,  and  contains  more  soda  and  phosphate  of  soda,  A  hundred 
parts  of  the  dried  albumen  give  twelve  parts  of  calchied  ash. 

Tlie  muriates  found  in  human  blood  are  triple  the  quanti^  of 
those  in  ox  blood,  owing  doubtless  to  the  salt  consumed  by  man 
,  in  his  food.  Human  blood  also  contains  a  larger  propbrQon  of 
muriate  of  potash. 

On  the  whole,  the  OTeat  agreement  in  the  composition  of 
human  and  of  ox  blooa  Is  remarkable,  and  explains  to  us  the 
possibihty  of  the  phenomena  observed  in  the  experiments  in 
transfusion. 

General  Results  of  the  Analysis  of  Blood. 

I.  Blood  is  composed  of  one  portion  which  is  liquid  and 

•  I  cannot  rcfr^  her*  froni  comparing  my  wwlysSd  ivilh  Ihal  maje  in  thii 
country  by  Dr.  Marcat,  and  giTen  in  the  aecond  Tolume  of  the  Medico-Cbii'ur- 
(ical  TramaciionE,  p.  370. 
Dr.  Marcel  finds  tbe  following  insredicnti : — 

Water 900-0 

AlbunwD 86'8 

Muriate  of  potash  and  soda'. : 6'S 

Muco-exlractire  matter 4-0 

Sub-carbonaleof  Boda 1-65 

Sulphate  of  polaib. 0'35 

Earthy  pbogpiiale) 0-60 

A  more  perfect  agreement  cannot  be  expected  in  the  analysis  sf  snbslaucef) 
liable  to  go  many  accidental  differenceia  paflicnlarly  in  the  quantity  of  irater, 
which  in  the  blood  dependi  9o  miicb  on  the  proportion  of  liquids  taken  into 
-^tfae  stomach.  It  is  clear  that  Dr,  Maccet'a  ailractivt  TnaUtr  is  impure  lactate 
of  Buda;  and  I  mu^l  also  shserve,  that  the  sulphate  of  pptash  and  tbe'e&rthy 
l^iphates  found  by  bin  in  tlie  aihes  uf  fcrom,  are  prolwbly,  for  Ibe  reoxiiit 
aboTe-men tinned,  formed  by  tbc  procesjof  conbotlian. 


v,,,^  Google 
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liomogenous,  and  of  another  whicli  is  only  suEpended  and 
spontaneously  separates  when  at  rest. 

2.  The  hquid  part  is  a  soluticH]  ofinticb  albumen  and  a  little 
fibrin,  both  combined  with  soda.  It  also  contains  some  other 
saline  and  animal  substances,  but  in  very  small  quantity. 

3.  The  portion  which  is  suspended  is  the  colouring  matter. 
It  differs  from  the  albumen  chiefly  in  its  colour,  and  its  insolu- 
bility in  serum.  The  colour  seems  to  be  owing  to  iron,  of  which 
it  contains  ^  per  cent,  of  its  weight,  but  which  cannot  be  sepa- 
rated from  it  as  long  as  it  continues  to  be  colouring  matter.  TTiis 
separation  can  only  be  afifected  by  combustion,  or  by  the  con- 
centrated acids,  both  of  which  agents  entirely  decompose  the 
substance  with  which  the  metal  was  combined.  T^e  colouring 
matter  cannot  be  artificially  produced  by  uniting  albumen  wiifi 
red  subphospliatc  of  iron. 

4.  Fibrin,  albumen,  and  colouring  matter,  resemble  each 
other  so  closely,  that  they  may  be  considered  as  modifications  of  ■ 
one  and  the  same  substance.*  I  shall  in  future  call  them  aUni' 
minims  contents  of  the  blood,  when  speaking  of  them  collect 
lively.  These  three  substances  produce  when  decomposed,  but 
do  not  contain,  earthy  phosphates  and  carbonate  of  hme;  and, 
indeed,  the  entire  blood  contains  in  solution  no  earthy  phos- 
phate, except  perhaps  in  too  small  a  quantity  to  be  detected. 

6.  The  albuminous  contents  of  the  blood  will  unite  with  acids, 
and  produce  compomids,  that  may  be  termed  saline ;  these, 
when  neutralized,  will  dissolve  in  water,  but  separate  on  adding 
an  eiuiess  of  acid.  The  acetous  and  phosphoric  acids,  however, 
must  be  excepted,  as  an  excess  of  either  of  these  forms  a  com- 
pound soluble  in  water.  Nitric  acid,  digested  with  the  albu- 
minous contents,  forms  an  insoluble  compoimd  consisting  of  the 
albumen  in  an  altered  state,  and  of  the  nitric  and  the  malic 
acids.  This  property  of  combining  with  acids  is  retained  in  some 
instances  by  the  albumen,  after  it  has  undergone  the  changes 
produced  in  the  secretory  organs;  ns  for  instance  in  the  peculiar 
matter  of  the  bile,  the  curd  of  milk,  &c. 
6.  The  blood  contains  no  gelatine,  f 

■  One  of  the  most  striking  points  of  diflircncr  exist)  in  (tac  iiroperly  whicV 
the  colouring  mailer  has  of  absorbiQE  oxygen,  and  thereby  eiperlencing  a  very 
remarkable  change  of  colour.  Serum  absorbs  very  little  oxygen,  SDd  only  In 
jiroportion  as  it  if  decompnsed.  Can  the  iron  in  the  colouring  matter  give  it 
this  pra|ierly  }  This  is  probable;  but  we  shall  never  arrire  at  any  accurate 
knowledge  of  these  pliciioniena,  wiihoitt  first  ani.lyzing  these  rlemenli  of  the 
animai  blngilom  wilh  the  most  scrupulous  exactness.  It  Is  then,  and  not  till 
theu,  ih.1t  we  iniiy  funn  conjectures  ;  at  present  they  are  useless. 

t  ll  i^iti^  me  grent  j>1easure  to  find  that  an  Kngtish  chemist,  Dr.  Bostock, 
ban  arrived  at  the  unrae  conclusion,  nilHonl  any  previous  knowledge  of  my 
work,  and  (owing  to  a  delay  in  the  publiuaLionl  jirior  to  id  apiiearance.  See 
Dr.  Bostock'o  experimeoii,  published  in  lie  fliil  volume  of  the  Medico-Ubirnr- 
[ical  Tmntaclioni.  ; 
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Secreted  Fluids. 

There  exists  no  problem  in  chemistry  more  difficult  to  Bohe 
than  that  of  the  secretion  of  animal  fluids.  The  circidadag  fluid 
is  carried  to  the  organiz«d  Ikboratory  which  nature  employs,  uo 
foreign  ingredient  is  added,  no  chemical  rea^nt  is  interposed, 
and  yet  the  fluid  which  flows  from  these  organs  has  acquired 
chemical  properties,  which  render  it  decidsdly  different  from 
the  common  circulating  mass.  Not  only  is  the  chemical  afl^t 
vhich  produces  these  changes  unknown  to  us,  but  we  shf£  in 
vain  search  for  any  anah^us  chemical  operation.  It  is  doubt* 
less  easy  to  conjecture,  that  it  ii  by  the  influence  of  the  nervous 
system  that  this  decomposition  of  hlood  into  the  secreted  fluids 
is  effected ;  but  what  is  this  influence?  If  electric,  how  can  it 
be  brought  to  accord  with  our  present  knowledge  of  electric 
agency?  But  avoiding  vain  conjectures  on  a  subject  which 
perhaps  will  ever  remain  a  mystery,  let  us  determine,  from  the 
Knowledge  we  already  possess,  the  chemical  nature  of  the  ma- 
terials ot  their  products,  in  proportion  as  we  acquire  tight  on 
the  nature  of  uie  former,  the  analysis  of  the  latter  becomes 
more  and  more  interesting,  and  much  may  be  done  by  a  judi- 
cious  comparison  of  the  one  with  the  other. 

ITiere  ^re  two  classes  of  secreted  fluids ;  namely,  Ike  secre- 
tions, properly  so  called,  or  the  finids  intended  to  fialfil  some 
tdterior  purpose  in  the  animal  economy;  and  the  excretiont 
which  are  directly  discharged  from  the  body.  The  fluids  of  the 
former  class  are  all  alkaline;  and  of  the  latter,  all  acid.  The 
excretions  are  the  urine,  tbe  per^ired  fluid,  and  the  milk.  All 
^tbe  other  fluids  appear  to  belong  to  the  former  class. 

The  alkaline  secreted  fluids  may  be  divided  into  two  very  dis- 
tinct species.  Tbe  former  of  these  contains  the  same  quantity 
of  yrater  as  the  blood,  so  that  the  change  induced  by  the  ner- 
vous influence  seems  to  be  confined  to  that  of  altering  the  che- 
mical form  of  the  ^buminous  materials,  without  affecting  their 
relative  proportign  to  the  water  and  other  Substances  dissolved  in 
the  blood.  Tbe  bile,  spermatic  fluid,  &c.  are  of  this  kind. 
'  The  latter  ^>ecies  consists  of  fluids  in  which  the  influence  of  the 
xervous  system  has  separated  a  large  portion  of  the  albuminous 
inatter,aiid  leh  the  remaining  liquid  proportionally  morewatery. 
The  saliva,  the  humors  ofthe  eye,  and  the  effused  serum  of 
ntenabraoes,  are  of  this  species;  and  in  these  the  quantity  of  salts, 
and  in  general  also  of  aUiali,  is  the  same  as  in  the  blood. 

The  influence  of  the  chemical  a^nt  of  secretion  is  therefore 
chiefly  spent  npon  the  albuminous  materials  of  the  hlood,  which 
seems  to  oe  the  source  of  every  substance  that  peculiarly  charac- 
terizes each  sewetion,  each  of  which  b  sui  generis,  and  is  its. 
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inincipal  constituent.  AU  tbtf  other  parts  of  tbe  secretion  seem 
to  be  rather  acddoita],  and  to  be  fband  there  only  because  they 
were  contmaed  in  the  Uood  oat  of  -which  the  lecr^on  was 
formed. 

Therefore  in  examining  the  secreted  fluids  the  chief  attention 
should  bepaid  to  the  peculiar  matter  of  the  fluid,  which  varies 
in  all.  This  matter  sometimes  retains  some  of  the  properties  of 
allHimen ;  at  other  times,  none :  and  hence  an  accurate  analysis 
showing  the  quantity'  and  nature  of  this  peculiar  matter  isattove 
all  to  be  deui«d. 

If  the  several  secretions  be  supposed  to  be  deprived  of  their 
peculiar  matter,  and  the  remainders  analyzed,  the  same  residua 
would  be  found  from  them  all,  which  also  would  be  identical 
with  the  fiuid  separated  frcHn  the  serum  after  its  coagulation. 
Thus  we  should  nnd,  first,  a  portion  soluble  in  alcohol,  consist- 
ing as  has  been  already  shown,  of  the  muriates  of  potash  and 
soda,  of  lactate  of  soda,  and  of  an  extractive  animal  substance 
predpitable  by  tannin :  and  secondly,  of  a  portion  soluble  only 
m  water,  containing  soda  (which  acquires  carbonic  acid  by  eva^ 
poration,  and  is  separable  by  acetic  acid  and  alcohol)  and  another  , 
animal  substance,  not  extract,  predpitable  from  its  solution  in 
cold  water  both  by  tannin  and  ^  muriate  of  mercury.  Some- 
times a  vestige  of  phosphate  of  soda  will  also  be  detected. 

The  excretions  are  of  a  more  compound  nature.  They  all 
cont^  a  free  acid,  which  is  the  lactic^  and  in  the  urine  this  is 
mixed  with  the  uric  acid.  Urine  seems  to  contain  only  a  single 
peculiar  characteristic  matter;  but  milk  has  as  many  as  thre^ 
namely,  butter,  curd,  and  sugar  of  milk,  which,  however,  secam 
to  he  produced  by  di^rent  organs  that  mingle  tiieir  fluids  in  the 
same  receptacle.  Theperspir«lfluidappears  tohaTenopeculiar 
natter,  but  to  be  a  very  waterv  hquid  with  hardly  a  vestige  vi 
the  albumen  of  the  blood,  ana,  in  short,  is  the  same  as  the 
other  excretory  fluids  would  be  when  deprived  of  their  peculiar 
matter.  If  we  suppose  this  matter  taken  away  from  those  excre^ 
tions  that  possess  it,  the  remaining  fluid  would  be  found  to  have 
properties  very  dtflbrent  from  the  fluid  part  of  the  secretion^ 
when  equidly  freed  from  their  peculiar  matter.  That  of  the 
excretiona  is  add,  cont^ns  earthy  phosphates,  and  when  evapo- 
rated leaves  a  much  larger  residue  th^  the  fluid  of  the  secre- 
tions. This  residue  is  yellowish  brown,  of  the  consist«ice  of 
syrup,  with  an  unpleasant  sharp  saline  taste  of  the  salts  that  it 
contains.  It  reddens  litmus,  is  mostly  soluble*  in  alcohol,  and 
this  ^irituous  solution  contains  the  muriates  of  ihe  blood  together 
trith  free  lactic  add,  much  lactate  of  soda  (the  soda  being  the 
free  alkali  of  the  blood  neutralized  by  this  acid)  and  the  extractive 
matter  which  always  accompanies  this  neutral  salt.     The  part 
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insoluble  in  alcohol  contains  a  distinguishable  qusnti^  of  phos- 
phate  of  soda,  a  little  of  a  similar  animal  matter  to  that  found  in 
the  secretionB,  and  alfio  the  earthy  phosphates  which  were  held  in 
solution  by  the  lactic  acid,  and  were  precipitated  by  the  acticm 
of  the  alcohoL  The  urine  possesses  also  a  number  of  other 
substances,  which  will  be  specified  when  describing  this  excre- 
tion in  particular. 

Having  thus  given  some  general  views  of  the  composition  of 
oU  the  secreted  fluids,  I  shaU  proceed  to  give  a  abort  account  i^ 
each  individually. 

(7b  it  MiiAumL)  > 
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^roi/ymo/'/fteCA;new  Gong.  By  TTiomas  Thomson,  M.D.F.B.S. 
The  Chinese  gang  is  an  instrument  that  has  been  long  known 
in  this  country,  though  I  am  not  aware  of  any  account  of  its 
constituents  having  been  hitherto  published.  My  friend  Dr.  Had 
Clanny,  of  Sunderland,  having  some  time  ago  sent  me  a  speci- 
men of'this  metal,  with  a  request  tliat  I  would  ascertain  its 
composition,  I  thought  it  might  grati^  ray  readers  if  I  stated 
the  result  of  my  triafiiin  the  Aimals  of  Philosapky. 

The  Chinese  gong  is  a  large  circular  instrument,  somewhat 
similar  in  shape  to  a  tambourine,  excepting  that  it  is  entirely  of 
metal,  and  that  the  face  is  not  flat,  like  the  face  of  a  tambou-. 
rine,  but  somewhat  convex.  The  metal  of  which  it  is  composed 
has  exactly  the  appearance  of  bronze.  It  varies  in  thickness  iu 
difierent  parts,  from  the  -f^th  to  the  -^ih  of  an  inch  in  thick- 
'  nesB.  The  surface  is  irr^ular,  and  bears  evident  marks  of  the 
hammer  J  yet  the  metal  is  brittle,  and  very  elastic.  When 
broken  it  has  a  granular  texture,  and  its  colour  is  rather  whiter 
than  any  part  ofthe  surface  exposed,  by  means  of  a  fUe. 

This  brittlen ess  of  the  gong,  although  it  had  obviously  be^ 
made  under  the  hammer,  naturally  su^csted  the  idea  that  it 
would  be  found  malleable  at  some  temperature  between  tliat  <^ 
the  atmosphc<;'e  and  a  red  heat;  and  I  was  going  to  undertake  a 
course  of  trids  in  order  to  determine  the  point :  but  Dr.  Wol- 
laston  informed  me  that  he  had  already  made  the  experiment 
and  found  the  gong  quite  malleable  at  a  temperature  considerably 
below  that  of  a  red  neat.  He  liad  been  mduced  to  undertake 
his  experiments  in  consequence  of  a  gong  belonging  to  Sr 
Josepli  Banks  having  cracked.  Dr.  Wollaston  determined  the 
composition  of  the  metal,  made  a  quantity  of  similar  alloy, 
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mended  the  crack,  and  re§tot«d  the  tone  of  the  iiutniment^  The 
crack,  however,  afterwards  extended,  as  always  ha{q>eiis  in  brittle 
and  very  elastic  bodies. 

Evffy  body,  I  presume,  knows  that  the  ^ng  ii  used  ag  a  kind 
of  substitute  for  a  beil ;  that  the  tone  is  at  first  low ;  but  that» 
by  skilful  beating,  it  becomes  higher  and  higher,  uU  it  makes 
the  whole  house  shake  with  the  kiadness  of  its  tones. 

One  of  the  most  remarkable  circumstances  belonging  to  tlie 
gODg  is  its  speci^c  gravity.  I  found  it  8'993.  Ujpon  t^ng  die 
specific  gravity  o^  piece  of  British  bell-metal  I  tound  it  8*368. 
"Hiis,  however,  was  a  much  more  cfHnpUcated  alloy  than  the 
Chinese  gong.  I  found  it  composed  of  copper,  tin,  lead,  and 
zinc.     Toe  proportion  of  copper  was  nearly  the  same  as  in  the 

fong ;  but  the  other  constitumt,  which  in  the  gong  is  no'thinf 
ut  tin,  I  found  in  the  British  bell-metal  compoKd  as  fiatlows :  — 

Tin 10*1 

Zinc 5-6 

.  Lead f3 

20-0 
The  gong  is  composed  (very  nearly)  (^  80  parts  coppor  and 
SO  of  tin.  The  specific  gravity  of  the  purest  copp^  I  nave  er&c 
eeen  was  8*895 :  but  Cronstedt  informs  us  that  Japan  copper  is 
of  the  specific  gravity  9*000.  Now  as  it  is  not  unlikely  that  this 
may  have  been  the  ct^roer  used  in  China  for  manufacturing  the 
irong,  we  shall  sn[^>ose  the  specific  gravity  of  copper  to  be  9*000. 
The  specific  gravity  of  pure  tin  is  7"299.  Nofw  let  the  weight  of 
the  copper  in  the  alloy  he  a,  and  its  specific  graviw  a ;  let  the 
weight  of  the  tin  be  ^  and  its  specific  gravity  0.  To  find  the 
specific  gravity  of  the  alloy,  Eupposing  no  change  of  deostty,  we 
have  this  formula:  sp,  gr.  ='  ■■  ■  "^-l-^.     But  in    the   present 

case  a  =  *,  *  aw  9*000,  b  =  1,  and  |3  »  2'799.  ■  Hence  the 
spedfic  gravity  of  ^e  alh^  ought  to  be  8*937  •'  but  it  is,  in  &ct( 
»'953  ;  very  nearfy  eqnal  to  that  of  Japan  copper,  and  higha 
than  that  of  any  European  copper  I  ever  met  with:  so  that  a 
very  considerable  condensation  has  tak«i  place,  a  condensatiou 
anounting  to  more  than  -i^th  of  the  whole>  This  curious  fiict 
of  the  gr^t  increase  of  density  was  known  before,  from  the 
experiments  of  Mr.  Briche ;  and,  according  to  him,  the  apecific 
gravity  is  a  maxi  mum  when  the  alloy  is  composed  of  1 00  copper 
and  16  tin.  When  the  metals  are  united  in  that  proportion,  the 
density  has  been  found  no  less  than  -iV^  greater  than  the  mean. 
The  Chinese  gong  contains  amuch  greater  proportion  of  tin  thaa 
le  to  100  of  copper.  Hence  in  it  flie  increase  of  density  is  not 
BO  great  as  -f^. 
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-  Tb«  analysis  of  belUmetat  is  so  Bimple,  and  so  well  ImowD,, 
that  it  may  seem  Euperfiuous  to  mter  into  details ;  but  ss  utch 
details  aretlie  only  means  of  detecting  the  mistalies  into  which  . 
the  experimentor  may  &11,  I  think  tney  ought  never  to  be  n^- 
lected. 

I01'85  grains  of  the  gong  were  put  into  a  glass  phial,  and 
two  ounces  of  moderately  strong  nitric  acid  poured  over  it.  The 
acid  speedily  beciune  green,  an  efTerveecence  took  places  and  a 
irfiite  powder  appeared.  When  the  action  of  the  acid  appeared 
at  an  end,  it  was  decanted  of^  and  two  ouncy  more  of  tne  same 
acid  substituted  in  its  place.  The  whole  copper  was  dissolved  by 
this  last  portion,  and  a  white  powder  remainetl  at  the  bottom  <n 
the  phial.  The  acid  solution  was  decanted  off,  and  the  white 
powder  carefully  wa^ed  with  distilled  water. 

The  acid  solution  was  evaporated  to  a.  small  quanti^,  to  get 
rid  of  the  excess  of  acid.  During  the  evaporation  a  portion  of 
white  powder  precipitated.  It  was  separated  by  the  filter,  and 
mixed  witH^  the  first  portion.  The  white  powder  thus  obtained 
was  dried  in  the  opes  air.  It  acquired,  when  dry,  a  tinge  of 
green.  Conceiving  that  this  might  be  owing  to  the  presence  of 
copper,  I  digested  it  for  a  week  in  nitric  acid ;  out  no  copper  was 
taken  up.  It  wbs  then  dried,  and  exposed  to  a  red  heat.  In  that 
state  it  was  yellow,  and  weighed  25'36  grains.  Kow' this  yellow 
powder  was  peroxide  of  tin,  which  is  a  compound  of  1  atom  tin 
and  4  atoms  oxygen,  or  of  11*705  tin  +  4  oxygen:  and  14-705 
:  i  ::  £5'36  —  x  ■  x  =  5-4S3.  Hence  th«  quantity  of  tin  iii 
the  oxide  was  19*937 ;  but  the  quantity  of  gong  analysed  was 
101'8,5|grainS:  lOOcrains,  therdbre,  contain  19'57S  grains  of 
tin.  Tais  approaching  so  near  20, 1  have  supposed  that  -^th  was 
the  proportion  of  tin  intended  to  be  mixed  wjtli  the  copper. 

The  nitric  acid  solution  was  evaporated  to  dryness,  redissolved 
in  water,  and  tried  for  silver  by  nitrate  of  silver,  and  for  lead  by 
sulphate  of  soda.  No  precipitate  appeared  in  either  case.  Hence 
I  consider  myself  entitled  ta  regard  the  gong  as  free  from  both 
silver  and  lead.  To  see  whether  any  zinc  was  present^  the  nitrate 
was-  mixed  with  as  much  Bulphnric  acid  as  was  sufficient  to  satu- 
rate the  copper.  It  was  th«i  evaporated  to  dryness,  rcdissolied 
inwater,  andeet asideforspontaneouscrystaitization.  Regular 
ciTstats  of  sulphate  of  copper  were  obtained  to  the  very  last  drop, 
l^nce  no  zinc  was  present.  The  gon^,  by  my  trials,  was  an 
tSiaj  of  ' 

■  Copper SO'-tS? 

Tin 19*573 
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Article  VIII. 

Memoir  on  the  Determination  of  the  Specific  Heat  of  the 
Merent  Gases.  .  By  MM.  F.  Delaroche,  M.  D.  and  J.  E. 
Berard. 

(With  a  Plate.) 

(Continued  from  p.  1S8,) 
SKCTION   FIBST.- 

Exptanation  of  the  Method  followed  in  our  Researches. 

j  I. — Description  of  the  Calorimeter, 
THEobject  which  we  had  in  view  in  the  experiments  that  we 
are  about  to  de§cribe  was  the  detemutiRlioa  of  the  specific  heat 
d* several  eases,  according  to  the  meaning  usually  attached  to 
that  word;  that  is  to  say,  to'determine  now  much  caloric  is 
necessary  to  raise  them  from  a  giv^i  temperature  to  a  higher 
temperature,  likewise  giveii;  of,  which  comes  to  the  same  thing, 
how  much  heat  they  give  out  in  passing  from  the  higher  tempe- 
rature to  the  lower.  We  have  not  attempted  to  determine  the 
effect  produced  by  the  change  of  their  specific  heat,  in  conse- 
quence of  a  change  of  their  temperature;  a  change  which  ought 
to  be  more  sensible  in  the  gases,  in  ccHisequence  of  their  great 
dilatabili^,  than  in  other  bodies,  and  which  Gay-Lussac  has 
proved  to  exist,  though  it  would  have  been  very  difficult  for  us 
to  determine  it  by  means  of  our  apparatuE. 

The  solution  of  the  question,  such  as  we  cotiaider  it,  is  not 
mite  so  simple  as  may  at  first  sight  appear ;  but  presents  consi- 
oerable  difficulties,  w^atprocees  soever  we  pursue.  We  hesitated 
for  some  time  about  the  plan  that  we  ought'to  follow  in  order  to 
gain  our  object.  We  rejected  at  once  tne  process  of  Crawford^ 
and  likewise  the  calorimeter  of  ice :  1st.  Because  it  did  not 
seem  susceptible  of  precision  when  such  small  quantities  of  beat 
are  employed  as  those  that  the  gases  give  out  in  cooling  some 
d^rees.  Zd;  Because,  when  we  employ  it,  there  is  almost  an 
impossibility  of  determining  the  temperature  of  the  gases  when 
they  enter  the  interior  chamber.  3d.  Because  it  is  necessary  to 
use  dry  gases,  which  would  make  the  apparatus  too  complicated. 
We  conceived  the  idea  of  entploying  a  ciJorimeter,.  in  which, 
instead  of  determining  the  heat  disengaged  during  the  cotding  of 
the  gases  by  the  ice  melted,  we  should  determine  it  by  the 
quantity  of  water  or  ether  evaporated ;  but  we  found  this  process 
attended  wfth  such  difficulties  as  induced  us  to  renounce  it.  At 
last  we  determined  to  employ  another,  founded  on  the  followinff 
considerations. 

Suppose  we  have  a  constant  and  uniform  source  of  heat,  the 

whol«  of  which  acts  upon  a  body.  A,  suspended  in  the  air ;  thii 
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body  wUl  become  gradually  hotter  and  hotter,  till  it  reaches  s . 
temperature  when  it  loses  as  much  heat  as  it  recmves.    At  this 
,  Doint  it§  t^nperatore  will  become  statiooary,  ifthatof  ^eair 
aoes  not  vary. 

.  On  the  other  side,  it  is  a  principle  generally  admitted]  and  the 
justice  of  which  caimot  be  quetitioned  when  confined  to  small 
diSerences  of  temperature,  that  the  quanjLity  of  heat  lost  every 
instant  by  a  hot  body  suspended  in  the  air  is  proportional  to  the 
excess  of  its  temperature  above  that  of  the  surrounding  air. 

It  ia  evident,  i^m  these  two  principles,  that  if  we  subject  a 
body,  A,  to  the  action  of  different  uniform  sources  of  heat,  the 
ratio  of  their  inteaaity  wiQ  be  equaLto  that  of  th»  excess  <^  the 
te^iperature  of  the  body>  A,  when  it  beoosaes  slatioBary,  above 
tb&t  irftbe  vnl^iikt  fix;  since  the  body,  A,  arrived  at  tins  maxi-* 
ipu^L,  receives  at  each  inxtant  the  heat  which  it  loiefi> 

Noif-let  w  cooceive  a  thin  copper,  cylinder,  A  B,  (E^g.  1, 
^^(e  X.)  6  inches  long,  and  3  in  diameter,  filled  with  disuUed 
wt^ter,  an<}  traversed  by  a  serpentine  of  about  5  feet  in  lengdi, 
fiwming  8  epural  turnings,  the  two  ends  of  which  (^Ma  wiwwt 
the  veweJ)  tne  ove  at  the  top,  the  other  at  the  bottom.  If  we 
l&ake  a  regular  cuneot  of  gas  traverse  tliis  serpenliae^  main- 
taiiied  betbse  its  entrance  at  aaelevatecl  and  constant  temptt». 
ture,  tbist  current  ma>  be  considiered  as  tui  muibna  source  of 
^e^tt  tfi»d  the  cylinder,  A  B*  as  the  body,  A.  Of  Coarae^  if 
Ve  r^eat  the  same  ei^erimeiit  upon  each  of  U>e  gases,  eadi 
current  will  raise  the  temperature  of  the  cylinder,  A  ^  to  a 
&^ed  p<HQt,  where  it  will  remain  sttUionary ;  and  it  follows  liom 
the  principles  aonoiviced  above,  that,  reckoning  &om  this  poin^ 
the  excess  of  the  temperature  of  the  cylinder,  A  B,  above  that 
of  the  ambi^it  aiz,  will  1^  proportional  to  the  quantity  of  heat 
given  out  by  the  current  of  gas  that  passed  through  the  cylinder. 
Hence  we  ^>atl  obtaip  by  this  mcthoc^  with  great  exactness,  the 
relative  ^>ecijBc  heats  of  the  gases  subjected  to  this  kind  of  espe> 
ximeab  Thece  are  likewise^  two  methods  of  coupariiig  wm 
with  water. 

The  first  cousista  in  sobjectiog  the  cylinder,  A  B,  which  we 
shall  afterwards  call  the  co^^rme^er,  to  the  action  ofa  cnrrenti^ 
water,  perfectly  r^ular,  and  so  slow  that  it  will  (lardly  jjM^oce- 
a  j^eater  effect  than  the  current  of  the  different  gases. 

The  secopd  method  consists  in  determining  by  c^culatitHi  the 
real  quantity  of  heai  which  the  calorimeter,  come  to  its  stationary 
temperature,  can  lose  in  a  given  time  J  for  since  a^r  it  reaches  - 
this  point  it  does  not  become  hotter,  though  the  source  of  heat 
contmiwB  to  be  a^^ed  to  it,  it  is  evident  uat  it  loses  as  much 
heat  as  it  receives.  We  shidl  employ,  in  the  se^iel,  these  tw» 
methods  in  succesuon, 

h  is  ebvioos  that  it  vrouhl  have  been  eaceediagly  tedious  to 
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Mist  the  tranperalure  of  tSe  calorimMer  as  hitfa  as  it  could  be 
raised  by  the  sole  effect  of  a  current  of  gas,  aira  that  the  obeer- 
vation  of  the  rate  at  which  it  rose  during  such  a  process  would 
have  been  of  no  utility.  We  thought  U  better  to  raiie  it  Ortud* 
daily,  by  meatis  of  alamp  of  ^irit  of  wine  placed  undef  it,  to 
a  point  which,  fr»m  preliminary  trials,  we  knew  to  be  near^at 
when  the  temperature  would  become  stationary.  Wethen  made 
the  current  of  hot  gas  pass  through  it,  and  observed  it*  tempera- 
ture eveiy  ten  minutes.  Notwitnatanding  this  precaution,  it 
would  have  been  still  very  tedious  to  have  waited  till  the  cylindeir 
had  reached  its  true  maximum,  and  even  difficult  to  hare  deter- 
mined that  pmnt  by  inspection.  We  found  it  more  convenient 
to  stop  the"  process  when,  from  the  slowness  of  the  heating,  we 
judged  that  the  calorimeter  was  within  0'5,  or  0*7  of  a  degree 
of  its  maKimum.  Then  raising  the  calorimeter  till  it  passedthe 
maximum  a  Uttle,  and  making  the  current  of  gas  to  pass,  the 
calorimeter  began  to  cool.  We  observed  the  rate  of  cooling 
every  »en  minutes,  and  stopped  tlie  process  when  we  judged  that 
it  had  coma  as  near  the  maximum,  on  the  bne  hand,  as  we  had 
got  by  the  heating  process,  on  the  other.  Taking  the  mean 
between  these  two  points,  we  obtained  exactly  the  naximun 
point,  at  which  the  calpriftieter  wonld  have  remaned  stationary 
if  the  current  of  hot  gas  had  i]c«i  long  eBough  contiiiued. 

We  deternrined  the  temperature  of  th^  calorimeter  by  meaiv 
ofa  thermometer  with  at^undrieal  bulb,  almost  equal  in  length 
to  the  height  of  the  calonmeter.  I\n  opening,  C,  made  in  the 
cover  allowed  the  stem  of  the  thermometer  to  pass  out.  The 
thermometer  had  a  very  fine  ,bore..  Every  degree*  was  0"S9 
inch  in  length,  which  was  divided  into  10  parts,  each  of  which« 
by  a  little  practice,  we  were  able'to  subdivide  by  the  eye  into 
other  10  parts.  We  were  certain  of  not  committing  an  errot^ 
equivalent  to  2  of  these  lart,  or  to  0'02  of  a  degree.  As  it  was 
of  equal  importance  to  know  with  accuracy  the  temperatui-e  of 
the -air  which  surrounded  the  calorimeter,  we  suspended,  at  the 
distance  of  3  insh£s  from  it,  a  very  sensible  thermometer. 
■  Before  entering  into  the  details  of  our  experiment,  we  must 
describe  the  methods  which  we  employed  in  order  (o  obtain  an 
uniform  current  of  gas,  to  give  it  a  constant  temperature,^  to 
determine  it£  temperature  when  it  entered  and  left  the  calori- 
-  laeter,  and  to  appreciate  the  causes  which  might,  indep^dent  of 
that  current,  raise  the  temperature  of  the  caforimeter. 


•  The  iegfeii  ulluded  to  la  the  paper  are  thoie  of  the  centigrade  tb«rmoiii«- 
t*i,tac^S^tei  of  ivhicbh  toadegreeof  Fabrenhelt,  tb9  ta5|  m  (tut  bad  lb* 
'^ervoneter  beeo  dirided  fato  I^'iJrm belt's  degrees,  eacb  dence  ,itoii1i|  JMve 
been  0-S16  inch  iu  leP|tb.— T. 
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§  II. — jipparalus  employed  to  make  a  regular  Current  of  hot 
Gas  pass  through  the  Calortmeter. 

We  employed,  in  order  to  procure  an  uniform  current  of  gas, 
a  gazometer,  which  we  believe  was  invented  by  Dr.  Wollaston, 
and  which  linitea  a  great  deal  of  simplicity  with  the  greatest  pre- 
cision. A  few  words  will  explain  the  nature  of  this  ingenious 
instrument.  Suttpose  a  globular  glass  vessel,  A,  (Fig.  2,)  filled 
with  water,  ana  placed  above  a  reservoir  of  glass  or  meta),  B, 
filled  with  any  gas  insoluble  in  water.  Let  these  two  v^sds 
communicate  by  a  vertical  tube,  C  D,  which  may  be  shut  hy  a 
stop-cock,  E.  Suppose,  likewise,  that  the  upper  surface  of  the 
water  contained  in  A  is  G  H,  It  is  evidrait,  that  if  we  open  the 
Etop-cock,  E,  the  water  will  fall  into  the  vessel,  B,  and  drive  out 
the  gas,  which  will  make  its  escape  by  the  mouth,  L,  (the  stop- 
cock, M,  being  open) .  It  is  equally  ouvious  thai  the  force  with 
which  the  water  of  the  vessel,  A,  will  run  down,  at  first  equal 
to  the  column  of  water,  H  K,  will  diminish  in  proportion  as  the 
Eurfece  of  the  water,  G  H,  sinks.  But  then,  if  we  shut  exactly 
the  mouth,   F,   and  establish  the  communication  of  the  vess^ 

A,  with  the  external  air  by  the  tube,  N  O,  open  at  its  two  aids, 
the  air,  in  order  to  introduce  itself  into  the  vessel,  A,  and  fill 
up  the  place  of  the  water  that  has  run  out,  must  overcome  the 
pressure  of  the  column  of  waten  HI.  Of  course  the  water 
will  only  run  into  the  vessel,  B,  with  a  force  equal  to  the 
column  H  K,  minus  H  I,  that  is  to  say,  the  column  I K,  which 
is  a  constant  quantity,  es  long  as  the  sur&ce  of  the  water  conti- 
nues higher  than  O  I.  Now  suppose  the  reservoir  B  be  totally 
emptied  of  gas,  andfilled  with  water  from  the  vessel,  A.  Shut 
the  stop-codes,  E  M,  and  introduce  by  the  tube,  Q  R,  which 
"goes  to  the  bottom  of  the  vessel,  a  constant  current  of  gas, 
■  coming  from  a  similar  gazometer.     la  these  circumstances,  if 

weopenthestop-cock,  P,  to  let  out  thewater  from  the.reservoii;, 

B,  it  is  clear  that  this  gas,  in  order  to  get  into  the  reservoir,  B, 
is  obliged  to  overcome  a  resistance  represented  by  the  column  of 
water  which  this  reservoir  contains.  On  the  other  hand,  it  is 
attracted  by  an  equal  force,  namely,  the  force  with  which  this 
water  tfcnds  to  run  out  by  the  stop-cock,  P,  and  which  is  repre^ 
sented  by  the  same  column.  These  two  forces  being  equal,  and  . 
opposite,  it  follows  that  the  regularity  of  the  gas  entering  by  the 
tubei  Q  R,,  will  not  be  disturoed,  and  that  the  reservoir,  B,  ' 
will  be  filled  with  gas  coming  from  the  other  gazometer,  with- 1 
outhaving  any  effort  to  overcome.  The  stop- cock,  £^,  remaining 
Bh|it  during  the  whole  of  this  opertition,  tnere  will  be  time  to 
open  the  mouth,  F,  and  to  fill  the  vessel.  A,  with  water,  in 
order  to  recommence  the  operation.     It  is  easy  toiee  that  with 
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two  simHar  gazometers  we  may  make  a  certain  quantity  of  gas 
pass  from  tli«  one  to  the  other  as  often  as  we  pleaee,  without  m- 
terruption. 

Wnen  thegas  which  fills  the  reservoir,  B,  is  not  atmospherical 
air,  when  it  is  hydrogen  gas,  for  example,  if  we  pass  it  often  . 
from  one  gazometer  to  another,  it  will  disen^ige  the  air  con- 
tained in  the  water,  and  take  its  place,  so  that  tlie  purity  of  the 
gas  will  be  injured.  It  would  have  been  impossible  to  have  pro- 
duced a  current  of  carbonic  acid  gas,  nitrous  oxide  gas,  or 
defiant  gas,  in  this  manner,  though  they  are  but  imperfectly 
soluble  in  water.  This  difficulty  would  have  obliged  us  to  re- 
nounce this  kind  of  gazometer,  if  we  had  not  found  a  method  of 
obviating  it.  This  method  consists  in  putting  only  atmospherical 
air  into  the  reservoir,  B,  and  in  introducing  the  gas  wnich  we 
wish  to  circulate  into  a  bladder,  V,  f  Fig.  3,)  inclosed  in  a  glo- 
bular vessel,  M,  communicating  by  tne  tube,  C,  with  the  teser- 
voir,  B.  If  in  this  state  of  things  we  suppose  a  re^lar  current 
of  atmospherical  air  proceeding  from  the  reservoir,  B,  to  tho 
vessel,  Mf,  through  the  tube,  C,  as  the  vessel,  M,  is  accurately 
shut,  the  air  will  press  uniformly  ou  the  bladder,  and  there  wiU 
issue  out  tlirough  the  tube,  D,  a  regular  t^irrent  of  the  gascon- 
tained  in  the  buadder.  ■  , 

If,  on  the  other  hand,  we  suppose  that  the  constant  current 
issuing  from  the  bladder,  V,  enters  into  another  bladder,  V, 
(fig,"  4,)  which  iaempty,  and  placed,  in  the  same  manner  as  the 
first,  in  another  globular  vessel,  M',  which  is  full  of  air,  and 
communicates  witii  the  reservoir,  B',  of  ths  other  gazometer, 
by  the  tube,  C,  which  reaches  down  to  its  bottom.  The  reser- 
voir, B',  being  full  of  water,  and  its  stop-cock,  P',  open,  the 
bladder,  V,  will  become  gradually  filled  with  gas,  and  will  drive 
the  air  of  the  globular  vessel,  M',  into  the  reservoir,  B',  in  an 
uniform  current.  It  is  how  easy  to  form  an  idea  of  the  appara- 
tus which  we  employed,  and  of'^which  «■&  have  given  a  vertical 
pr^ectton  in  fig,  5. 

a  and  B'  art;  the  two  lower  reservoirs  of  the  two  gazometers. 
The  reserviMr,  B,  is  supposed  full  of  air,  and  B'  full  of  water.  Vis  ■ 
a  bladder  filled  with  gas,  whosespecificheat  is  to  be  determined, 
hydrogen  gas,  for  example.  The  corresponding  bladder,  V,  is 
empty ;  a,  v,  c,  d,  e,f,  g.  A,  are  the  stop-cocks.  ■  Let  us  suppose 
g,  c,j.  A,  alone  open,  if  we  make  the  gazometer,  B,  act,  a  rt 


lar  current  of  common  air  will  flow  out  of  B,  and  pass  into  the 
globular  vessel,  M .  It  will  compress  the  bladder,  V,  and  force 
out  a  currentof  hydrogen  gas.  Thiigas  will  pass  through  the 
tube  C  DE,  about  iO  mches  in  length,  and  which  is  surround^' 
by  a  larger  tube,  F  G.  Tliis  last  tube  is  kept  filled  with  the 
>tf  am  of  boiling  water  by  means  of  a  small  boiler,  K,  filled  with 
fyater,  and  kept' cons  tontly  boiling.     The  steam  passes  thmugh 
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"the  tube)  KF.'intothe  tube,  F  G,  pafis^througbthewholeof  it« 
and  makes  its  escape  b;  the  tube,  O  I.  The  part,  D  E,  of  the 
tube  through  which  the  gas  passes,  is  long  enough  to  enable  the 
gaa  during  its  passage  to  acquire  very  nearly  the  temperature  of 
ooilinff  water.  The  gas,  when  it  leaves  this  tube,  passes  into 
the  calonniet£r,  L,  where  it  gives  out  its  heat,  and  then  issues 
out  by  the  tube,  N  O,  which  conducu  it  to  the  bladder,  V.  It 
^s  wis  bladder,  driving  the  air  of  tlie  vessel,  M',  into  the 
reservoir,  B',  by  9  tube  which  plunges  to  the  bottom  of  the 
reservoir. 

WhejQ  iJl  the  air  has  been  driven  out  of  the  reservoir,  B,  and 
water  has  heen  substituted  in  iis  place,  then  the  bladder,  V,  is 
empty,  and  the  vessel,  M,  full  of  air  from  the  reservoir  B.  The 
tJadaer,  V,  is  full  of  hydrogen,  and  the  reservoir,  B',  full  of 
sir,  from  the  vessel,  M'.  If  we  now  shut  at  once  the  stop-codes 
<'>  <^>y>  ^>  &nd  open  g,  e,  d,  h,  and  put  the  gazometer,  B',  into 
Action;  then  the  air  issuing  from  the  gazometer  by  the  stop-cock 
g,  will  fill  the  vessel,  M',  press  upon  the  bladder,  V,  and  cause 
an  uniform  current  of  hydrogen  gasto  pass  through  the  stop-cock 
(f,  into  the  tube,  D  E,  where  it  will  be  heated.  It  will  then  pass 
through  the  calorimeter,  and  issuing  out  by  the  tube,  N  O,  it 
will  passthrough  the  Btop-cock,£^  into  the  bladder,  V,  will  fill  it, 
and  drive  the  air  of  the  vessel,  M,  into  the  reservoir,  B.  Thus 
matters  will  be  brought  to  their  primitive  stat«,  and  we  mav 
(»mmeQce  the  process  as  at  first.  With  a  bladder  filled  with 
^ydrogen  gas  we  may  pass  an  uniform  current  as  long  as  we 
please  through  the  calorimeter;  and  vie  know,  from  experience, 
ihat,  notwithstandiagthe  continual  agitation  given  to  this  gas  by 
piaking  it  Uiove  so  frequently  ihrougn  so  long  a  circuit,  it  does 
pot  contain,  afler  having  circulated  for  six  hours,  three  per  cent. 
pf  impurities.* 

The  greatest  part  of  the  apparatus  which  has  been  described 
Js  cootaipcd  in  the  same  tockq;  but  the  calorimeter,  the  endfl  of 
the  tubes  D  E,  F  G,  and  a  part  of  the  tubes  Q  I,  N  O,  are  in 
another  room,  separ^d  from  the  first  1^  the  door,  P  Q,  which 
It^  proper  holes  in  it  to  allow  the  tubes  to  pass.  This  second 
yoom  being  but  seldom  opened,  the  fur  which  it  coQtains,  and_ 
jehich  surrounds  the  calorimeter,  is  seldom  agitated,  and  it» 
jepiperature  scarcely  varies. 


f  The  gas  cf  ntinqally  aiiUJrd  in  iao\X  bladders  vas  alway*  ntnraled  with 
hnmjilit;  at  ttte  lemperatDre  or  the  bladden.  Though  ite  took  nit  precaatioDi  - 
to'^iyit,  ««  da  iiot  tkink  that  the  lapour  prpdoced  ao;  MDiible  rfiecti  tipoQ 
par  re«^llt|  IbI.  BeCBuie  nene  iMtuld  \ie  depoiited  in  the  calorimeter,  which  wa* 
ftlways'a'iioaddeal  botter  Iban  the  bladders.  Sd.  Became  it  could  ouly  act  a&a 
piiied  %as;  and  although  tbevapouroriTaterhB)  lirite  ai  great  a  ipeciflc  heat  ai 
lll(aameToldm>ofur,wemBite  0iirriperlnMn1i  at  ■  letapetatare  too  iov  (4S' 
Fqbr^Bteit}  for  it  ta  proj'iMiRaiiy  lenBiHo^eet. 
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§  HI. — Melkod  of  determining  the  Heat  given  out  by  the  Gas  in 
passing  through  the  Catonmeter, 

In  the  description  which  we  have  given  of  our  gazometers  we 
have  explained  the  method  employed  to  heat  the  gases.  It  is 
obvious,  that  whether  they  reached  the  temperature  of  boiling 
water,  or  remained  a  little  colder,  they  would  always  acquire  a 
constant  temperature.  It  was  necessary  to  know  this  temperatui'e 
before  they  entered  into  the  calorimeter.  It  must  have  been  lesB 
than  that  of  boiling  water;  for  it  was  not  certain  that  it  would 
acquire  that  temperature  in  parsing  through  the  tube ;  and  even 
if  it  had,  as  it  had  to  pass  through  a  small  portion  of  the  tube 
not  surrounded  with  steam,  before  getting  into  the  calorimeter, 
its  temperature  would  necessarily  sink  somewhat  in  that  place. 
It  seems,  at  first  sight,  that  it  would  have  been  easy  to  determine 
this  temperature  at  the  entrance  of  the  gas  into  the  calorimeter,, 
by  means  of  a  thermometer  placed  in  that  spot,  in  the  middle  of 
the  current;  but  we  convinced  ourselvce,  by  experiments  too 
tedious  to  describe  here,  that  a  thermonieter  placed  in  such  a 
situation  always  stands  lower  than  the  true  temperature  of  the 
current.  It  willbeeasytoperce!vethatthismustbethecase,ifwe 
reflect  that  bodies  placed  in  an  aeriform  fluid,  being  influenced 
as  to  their  temperature  by  the  surrounding  bodies,  assume  a 
middle  temperature  between  that  of  these  bodies  and  the  aeri- 
form fluid  with  which  they  are  surrounded.  In  the  present  case, 
the  tube,  in  the  centre  of  which  the  thermometer  is  placed, 
being  colder  than  the  gas,  must  act  upon  the  thermometer  by 
means  of  its  radiating  quality,  and  sinlt  its  temperature.  We 
ascertained,  by  experiment,  tnat  a  thermometer  with  a  gilt  bulb 
stood  always  higher  in  such  a  situation  than  a  common  thermo- 
meter. , 

This  difficulty  of  appreciating  the  temperature  of  a  current  of 
gas  at  its  entrance  into  the  calorimeter  induced  us  to  make  the 
tube  between  the  vapour  tube  and  the  calorimeter  as  short  as 
possible.  By  this  means  we  succeeded  in  having  the  tempera- 
ture of  the  gas  very  little  lower  than  that  of  boiling  water;  and  3$ 
we  were  certain  that  this  temperature  could  neither  be  lower 
than  that  indicated  by  the  thermometer,  nor  higher  than  that  of ' 
boiling  water,  it  is  obvious  that  by  taking  the  mean  between 
these  two  temperatures  we  could  not  commit  an  error  of  great 
importance.* 

We  did  not  experience  the  same  difficulty  in  determining  the 
temperature  of  the  gases  after  they  came  out  of  the  calorimeter^ 
^  thermometer  placed  at  the  end  of  the  serpentine  sliowed  149 


*  TtK  (hermwaetff  aicsll)  stoaf  betwteH  199-  spd  !04°  Fahr^nbeit, 
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that  it  gave  out  the  whole  excess  <rf'its  heat,  and  ^t  it  ismed 
out  exactly  at  the  temperature  of  the  water  <^  the  calori- 
meter. 

Hrace  we  coocluded  thattheheat  ^veA  out  by  the  gases  vai 
equ^  to  the  excess  of  their  temperature  at  their  entry  into  the 
calorimeter,  such  as  we  determined  it,  above  that  of  the  calori- 
meter. 

$  IV.—Itiflttenceof  the  Tube  which  served  to  heat  the  Gasa 
upon  the  Temperatare  of  the  Calorimeter. 

An  inconvenience  attended  the  shortening  ofthe  intermediate 
tube  between  the  vigour  tube  and  the  calorimeter.  The,  calori- 
meter was  heated  directly  by  communication,  independent  ofthe 
heat  which  it  received  from  the  eas  which  circulated  in  its  inte- 
■  rior.  Now,  as  notwithstanding  all  the  precautions  that  conld  be 
taken  to  measure  the  heat  received  by  the  calorimeter  from  that 
cause,  some  error  might  have  been  committed  in  the  measure- 
ment, it  was  necessarv  to  make  it  as  Uttle  as  possible,  that  it 
might  be  neglected  without  risk.  On  this  account  we  employed 
for  that  part  ofthe  tube  a  tube  of  glass,  because  tlwt  substance 
is  a  bad  conductor  of  heat.  This  tube,  O'S  inch  in  length,  and 
0*3  inch  in  diameter,  was  fixed  to  the  apparatus  in  the  following 
manner,  a  little  complicated  in  appearance,  but,  very  easily 
executed,  and  having  the  great  advantage  of  rendering  lutes  <« 
no  use. 

The  sides  of  our  calorimeter  are  strengthened  below  by  a 
pretty  thick  plate  of  copper,  about  O'S  inch  high,  firmly  soldered 
on,  and  covering  nearly  one-half  of  the  circurafer«ice,  as  nwy 
be  seen  in  fig.  6,  which  represents  a  horizontal  section  ofthe 
calorimeter  niroogh  its  lower  part  This  plate  has  fixed  to  its 
two  exti"emities  two  rods,  b  b,  1/  h',  six  inches  long,  and  cut 
half  their  length  into  the  threads  of  a  screwy  upon  which  are 
fixed  the  nuts,  C,  (^'.  The  middle  of  this  plate  is  pierced  with 
a  hole,  rf(^  which  coincides  with  the  orifice  by  which  the  inferior 
part  ofthe  serpentine  opens  outwards.  Round  the  hole  is  a  flat 
place,  ff,  destined  to  receive  apiece  of  leather. 

Fig.  7  represents  th,e  extremity  ofthe  tube  filled  with  vapour, 
which  serves  to  heat  the  gases.  This  extremity  is  of  copper. 
The  plate,  EE,  which  terminates  it,  ispretty  thick,  and  pierced 
jn  its  middle  with  an  opening,  II,  communitating  oatj  with 
t^ie  interior  tube,  which  contains  the  fras.  This  opening  is  sur- 
rounded externally  with  aflat  place,  LT.,  which  receives  a  round 
piece  of  leather.  Immediately  in  the  neighbourhood  of  lip 
terminal  plate  is  the  tube  R  S,  which  opening  into  the  Inside  of 
the  vapour  tube,  allows  the  vapour  and  the  condensed  water  to 
escape,  and  carries  them  to  a  distance-from  the  calt^imet^r.  It 
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is  the  same  tube  that  is  represented  by  G I  in  the  horizontal  ' 
section  of  the  Apparatus,  tia.S. 

M  M,  N  N,  are  two  ov3  plates,  pierced  in  their  centre  by  a 
circular  openinei  which  receives  the  vapour  tube,  to  which  they 
are  firmly  Sxed.  At  each  of  their  extremities  is  a  bole,  suffi- 
ciently large  to  give  passage  to  the  rods,  bb,l/  l',  Jixed  to  the 
calorimeter,  and  represented  in  fig.  6. 

It  is  easy  to  see  tnat  vhen  the  extremity  of  the  vapour  tube  is 
presented  to  the  calorimeter,  and  the  metallic  rods  are  made  to 
pass  through  correspondinc  openings  in  the  wooden  disks,  M  M, 
N  N,  the  opening,  I  I,  oflhe  gas  tube  will  be  exactly  opposite 
to  the  opening,  dd,  of  the  serpentine.  If  we  interpose  between 
the  two  openmgs  a  tube  of  glass  of  the  requisite  size,  and  Guch 
that  its  extremities,  ground  with  care,  press  against  the  disks  of 
leatherwhich  cover  the  flat  faces,  f/,  L  L;  and  ifj  by  means  of 
the  nuts,  C,C,weforce  the  extremities  of  the  vapour  tube  to  ap- 
fmmchasnearasposribletothecalorimeter,  then  the  tube  ofglass 
firmly  fixed  between  the  two  disks  of  leather  will  establish  a  com- 
munication between  the  gas  tube  and  the  calorimeter,  and  will 
prevent  all  gas  from  escaping  in  any  other  direction. 
In  describing  our  apparatus  we  have  said  that  the  calorimeter 
■  was  in  a  different  room  from  that  of  the  rest  of  the  apparatus, 
and  that  tlie  communication  took  place  by  means  of  a  hole  made 
in  the  door  (fig.  5).  As  a  part  of  the  vapour  tube  was  in  the 
same  room  with  the  calorimeter,  it  was  BCi^eened  from  the  effect 
oftadiation  by  covering  the  hot  tube  with  a  box  of  tin  platey 
properly  disposed  to  allow  no  radiant  heat  to  pass,  and  that  the 
air  which  surrounded  this  tube  should  have  no  communication 
with  that  which  surrounded  the  calorimeter. 

Notwithstanding  all  these  precautions  we  could  not  prevent  . 
the  calorimeter  from  being  a  little  heated  by  the  vapour  tube  1:^ 
immediate  communication.  We  endeavoured  to  determine  to 
how  much  that  cause  of  heat  amounted.  We  have  ascertained 
that  when  it  acted  alone  it  amounted  to  3'1°  (5^°  Fahrenheit); 
and  we  think  we  may,  without  sensible  error,  reckon  it  at  2'S' 
(4^  Fahrenheit)  when  the  calorimeter  was  heated  likewise  by 
the  current  of  hot  cas.* 

The  preceding  details,  perhaps,  vrill  be  thought  rather  long; 
but  we  considered  it  improper  to  omit  them,  because  they  will 
enable  the  reader  to  appreciate  the  accuracy  of  our  results.  We 
hope  that  the  experiments  which  wc  shall  next  describe  will 
merit  the  confidence  of  philosophers  and  cheniists. 

[To  be  ccntiautd.) 
■,  '■•  jke  Dote  I  at  iBeend  of  Ihispaper. 
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Article  IX. 

Analysis  o/lke  Chgle  of  the  Horse.     By  M,  Vauquelin.* 

M.  Verrikr,  Clinical  Pro^seor  at  the.  Veterinary  School!^ 
AlfoFt,  bad  the  goodness  to  procure  me,  at  my  requcBt,  the 
chjjrle  of  two  horses,  which  he  destroyed  by  blowing  air  into  the 
lelt  ingular,  Theac  horses,  though  exhibiting  some  symptomB 
of  the  gUnders,  were,  notwithstanding,  in  good  condition,  aad 
had  the  i^pearance  of  good  health..  One  of  them,  aged  four 
jearS)  was  a  stallion;  the  other,  aged  eight  years,  was  a  geldine. 
Both  of  them  had  eaten  abundanUy  of  hay  and  oats  before  th£ 
death.  They  were  (niened  immediately  afler  death,  and  the 
thoracic  duct  was  tied  near  its  insertion  into  the  right  axillary. 

The  first  of  these  horses  furnished,  by  means  of  a  puncture 
towards  the  middle  of  the  thoracic  duct,  a  considerable  guantitr 
of  chyle,  ofared  colour,  but  less  intense  than  that  of  bloo^ 
There  was  obtained,  likewise,  by  puncturing  one  of  the  sut^ 
lumbar  branches,  a  considerable  quantity  of  chyle  as  white  H 
milk. 

The  second  horse,  by  puncturing  the  middle  of  the  thoracic 
4act,yielded-a  quantity  of  reddish  chyle;  but  it  was  not  prac- 
ticable to  puncture  the  sublumbar  branches,  and  procure  white 
chyle,  as  ^S6'  done  with  the  first  horse.  .        .    ' 

As  I  examined  each  of  these  portions  of  chyle /ieparately,  I 
shall,  in  order  to  be  better  understood,  denote  each  by  numbers, 
in  the  order  according  to  which  I  propose  to  treat  of  them,  I 
shall  call  No.  1  the  portion  of  chyle  drawn  from  the  middle  of 
tlie  thoracic  duct  of  the  first  horse;  No.  2,  the  white  portion  of 
chylefiimishedby  the  sublumbar  branches  of  the  same  fuiiraal; 
and  No,  3,  the  chyle  obtained  &em  the  thoracic  duct  of  th« 
'  second  horse. 

When  we  examine  what  anatomists  and  physiologists  have 
said  of  chyle,  we  find  very  little  that  can  throw  light  upon  iu 
chenrical nature.  They haveall described, withmoreorlessexact- 
nesB,dts  physical  character^  and  the  modifications  which  it  un- 
dergoes in  different  circumstances.  I  shallJieregiTe  a  short  ab- 
stract of  their  remarks  upon  this  subject. 

Lister  observed  chyle  swimming,  like  a  species  of  oil,  on  the 
surface  of  blood  wid  of  serum.  Wepfer  observed  that  a  kind  of 
cream  formed  on  the  surface  of  chyle.  Bourdon,  Pecquet* 
Bartholin,  Monro,  &c.  announced  the  coagulation  of  chyle, 
both  in  the  vessels  which  contain  it,  and  in  th«  open  air.  Bonn, 
Merger,  Ash,  described  butyfaceolui  globules  swimming  in  an 
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aqueous  liquid.  They  conceived  that  chyle  oonttuns  a  chee^ 
matter,  wnich  thev  considered  as  more  earthy  than  the  other 
constituents,  and  by  the  precipitation  of  which  they  accounted 
for  the  calculous  concretions  found  in  the  reservoir  of  the  chyle 
hy  Schm's,  in  the  thoracic  duct  by  Ledran,  and  is  the  vessels  by 
Goelik.  Mart,  Musgrave,  and  Lister,  announced  that  tndigo^ 
mixed  with  the  food,  and  given  to  animals,  tinged  the  chyle  oJF 
a  blue  colour;  and  this  observation  was  coniirmed  by  Bailer, 
Gould,  and  Foelix.  Mattel  says  that  he  communicated  a  red 
colour  to  chyle  by  giving  beet  to  animals  for  food.  Several 
observers  speak  of  a  green  colour  in  the  chyle  of  h«-bivorous 
animals.  M.  Hall^  to  whom  we  are  indebted  for  sev^^a)  inte- 
resting Ktperiments  on  the  same  subject,  never  observed  in  the 
chyle  of  dogs  to  which  he  had  given  pastry  coloured  blue,  red, 
and  black,  by  means  of  vegetable  substances,  any  trace  of  these 
colours.  The  physical  properties  which  we  have  observed  in  the 
chyle  of  the  horse  are  very  similar  to  those  which  M.  HailiE 
observed  in  the  chyle  of  dogs.  Such  are  the  principal  fncts 
which  are  to  be  found  in  authors  respecting  chyle.  I  now  pass 
to  the  analysis. 

Chyle,  No.  \.— Physical  Sttih. 

This  portion  of  chyle,  of  a  red  colour,  was  coagulated  wben 
'brought  to  me.  It  contained  a  small  quantity  of  li(;piid,  less 
coloured  than  the  coagulated  portion,  which  was  itself  ofat 
much  lightra'  colots  thae  blood.  Itwas  rei^  andsemittansparent, 
like  currant  jelly  be<lly  boiled;  yet  its  coaustence  was  pretty: 
Srio. 

Chemical  ExamiTtalion  of  the  Li^id  Porilo^,  or  the  Serun  <)f 
ibs  Chyle,  No.  \. 

1 .  This  liquid  quickly  restored  the  blue  colour  to  titmos,  red- 
dened by  acids;  wtiicb  proves  that  it  contained  an  uncombined 
alkali. 

2.  Heat  and  acids  coagulated  it  into  a  greyiih  white  mass. 

3.  Alcohol  likewise  occasions  an  abundant  coagulatjon  in  it. 
The  coftgnlum  is  white,  but  acquires  a  reddish  tint  by  desicca- 
tion. It  becomes  at  the  same  time  tr an sp areata  and  exhibits  a 
vitreous  fracture.  When  thus  dried  it  decrepitates,  andmdtson 
red-hi3t  coals,  exhaling  an  empyreumattc  ammoniacal  odour. 

This  coagulum  dissolves  in  caustick  potash^  but  the  liquor 
remains  milky,  and  does  net  become  transparent,  as  happens 
toasolution  of  the  albumen  ofblood  in  the  same  circumstances. 
The  aHc^ine  solution  is  precipitated  by  acida,  and  at  the  same- 
time  there  exhales  from  rae  mixtureaa  odour  ofao^ur^  w^idr 
hassome  analogy  tothe-sm^pere^tibleiastables. 
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Chtle,  No.  ^.—Physical  Stale. 

This  portsoD  of  chyle  was  vhite  and  opake,  like  milk.  It 
contuneid  a  coagulum  equally  white  and  opake. 

After  having  separated  the  liquid  portion  from  the  coi^ulum, 
I  washed  the  latter,  and  set  it  aside.  The  reader  will  mid  an 
account  ofite  properties  hereafter. 

The  Liquid  Portion. 

This  portion,  drawn  from  the  suUtunbar  bruiches,  presented 
tie  same  properties  as  the  liquid  &om  the  red  portion  of  chyle 
exc^tine  as  to  colour.  It  was  coagulated  by  heat,  by  acidS)  Dj 
alcohol;  the  precipitates  were  redissolved  by  the  alkalies,  andthe 
solution  remained  milky,  like  the  solution  of  the  preciiHtate 
&om  the-coloured  portion  of  the  same  chyle 

The  portion  of  white  ctiyle  treated  with  boiling  alcohol  was 
entirely  coagulated,  as  I  have  mentioned  above ;  but  the  alcohol 
retains  in  solutionasmall  quantity  of  matter,  a  part  of  which  it 
deposits,  on  cooling,  in  the  form  of- flocks;  but  a  portion  re- 
mains in  solution,  as  is  shown  by  the  addition  of  water,  which 
renders  the  alcohol  milky. 

Though  I  have  been  able  to  procure  only  a  quantity  of  this 
matter  insufficient  to  ascertain  its  nature  exactfy,  yet  I  think 
mvself  entitled  to  conclude  that  it  is  a  species  of  rat,  the  insolu- 
bility of  which  in  the  alkalies  shows  it  to  be  analogous  to  what  I 
'feund  in  tjie  matter  of  the  brain. 

It  is,  without  doubt,  this  &t^  raatter  which,  by  its  presence, 
prevents  the  albumen,  in  separating  from  the  co^pilum,  from 
becoming  transparent,  likethat  of  blood.  It, likewise  occasions 
the  albjumen  precipitated  by  alcohol  to  remain  opake  after  desic- 
cation. It  dissolvee  in  boiling  alcohol,  and  is  deposited  as  the 
alcohol  cools,  and  it  giyes  the  alcohol  the  property  of  becokning 
milky  when  mixed  with  water, 

As  to  the  matter  coagul&ble  by  heat,  acids,  alcohol,  &c.  there 
can  be  no  doubt,  I  think,  that  it  is  albumen.  It  forms  the 
greatest  part  of  the  chyle. 

Thus  the  liquid  parts  of  the  two  portions  of  chyle,  Nob.  I  «nd 
2,  arc  of  the  same  nature,  if  we  except  the  red  colour,  which 
does  not  exist  in  the  chyle  of  the  sublumbar  branches^  though 
thatchylc  cuitains  the  materials  properto  produce  it. 

Examination  of  the  Coaqubim  formed  spontaneously  in  the  co- 
-  loured  Portion  of  ChyU,  No.l. 
To  obtain  the  substance  which  had  produced.the  spontaneous 
coagulation  of  that  portion  of  chyle,  I  washed  the  mags  with 
irater,  in  th^e  same  manner  as  is  done  with  the  coagulum  of 
blood  when  we  want  to  obtain  iite  fibrin. 

*  --  r 
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I  obtained  a  wbite  substance  in  Sakes  and  ribbons,  which  had 
little  congiatence,  were  easily  torn,  and  did  not  exhibit  any  &hK» 
in  their  fracture. 

This  matter  having  presented  the  same  properties  as  those  of 
the  coaeulum  of  the  white  portion  of  chyle  No.  2,  what  I  have 
said  of  uie  one  jviii  t^ply  to  the  oth^. 

0/  the  Coagidum  formed  spoiUaneoushj  in  the  White  Portion  of 
Chyle,  No.  2. 

This  coagnlum  was  white  and  opake,  like  boiled  white  of  e^. 
When  washed  it  stretched  under  the  finders,  and  assumed  the 
form  of  a  membrane,  possessing  aslieht  degree  of  elasticity,  and 
its  texture  presented  an  appearance  slightly  fibrous. 

This  matter  digested  in  a  hot  solution  of  caustic  potash  com- 
municated at  first  a  milky  aspect  to  the  liquid;  butagreasy 
matter  was  gradually  deposited,  and  the  liquid  became  clear. 
This  solutitm  had  a  smell  similar  to  that  of  the  fibrin  of  blood 
dissolved  in  potash.  When  this  solution  is  decomposed  by  acids,  ' 
it  exhales  a  sulphureous  odour,  which  is  developed  by  albumen 
in  similar  circumstances. 

The  same  matter  subjected  to  the  action  of  acetic  acid,  assisted 
by  heat,  produced  a  liquor  white  like  an  emulsion.  The  matter 
which  rendered  he  liquid  opake  was  gradually  deposited.  Ip 
appeared  to  me  to  be  of  the  same  nature  as  the  fatty  matter 
which  I  noticed  in  the  liquid  part  of  the  chyle. 

The  matter  of  the  coagulum,  when  dried,  and  exposed  to  heat, 
on  burning  coals,  curls  up,  and  exhales  ommoniaco-oily  fumes. 
At  last  it  melts,  and  leaves  a  bulky  coal  behind. 

From  the  properties  which  have  been  enumerated,  it  is  obviou* 
that  the  coagulum  of  chyle  has  a  striking  analogy  with  tlie  ftbrin 
of  blood:  but  I  must  acknowledge  that  the  resemblance  is  not 
perfect ;  there  are  some  differences,  both  in  the  physical  and 
chemical  characters  of  these  two  substances.  The  coagulum  (^ 
chyle  has  not  that  fibrous  texture,  nor  the  strength  and  elasticity 
which  belong  to  the  fibrin  of  blood:  It  is  dissolved  tnore  readily 
and  completely  by  caustic  potash,  and  does  not,  like  fibrin, 
leave  a  portion  insoluble  in  that  alkali.  It  seems  to  be  albumen 
which  has  begun  to  assume  the  characters  of  fibrin,  and  has  been 
arrested  in  its  passage:  for  it  unites  several  properties  common 
to  the  two  substances.  If  this  account  be  correct,  w  may  con- 
clude that  the  food  taken  by  animals  is  converted  in  the  first 
place  into  albumen,  and  afterwards  into  fibrin.  The  increasing 
proportion  of  fibrin  in  the  chyle  as  it  approaches  the  place  where 
it  mixes  with  the  blood  is  favourable  to  this  hypothtsis.  Be  this 
as  it  may,  the  rapid  change  which  vegetables  experience  in  the 
organsof  digestion  of  animals,  and  uieir  total  conversion  into 
animal  substances,  are  truly  astonishing.    Some  houre  are  sufE- 
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ci^it  to  make  tfae  characters  and  nature  of  vegetaUe  substances 
disappear  entirely.  The  powers  which  preside  over  digestion 
m^t  be  very  active  and  very  powerful. 

From  this  first  analysis,  it  follow^  that  the  chyle  of  the  horse 
is  coiBposed :        "  - 

1.  Of  albumen,  which  constitutes  the  greatest  part  of  it 

2.  Of  fibrio,  or  at  least  of  a  substance  which  resembles  it  in 
several  respects. 

3.  Of  a  fatty  substance,  which  gives  to  chyle  the  appearance 
of  milk. 

4.  Of  different  salts,  such  as  potash,  tnnriate  of  potash,  and 
white  phoqjhate  of  iron;  that  is,  phosphate  at  a  minimum  of 
oxidation. 

I  ought  not  to  neglect  to  mention  here  that  M.  Emmert  was 
-  occupied  before  lae  with  analysing  cliyte.  An  extract  of  his 
work,  by  M.  Friedlander,  is  printed  in  the  Annates  de  Chimie 
for  October,  1811;  but  as  there  is  some  difl^rence  between  the 
results  which  we  obtained,  I  thought  it  right  to  publish  my  ex- 
periments. 

Ai^er  having  written  thus  far,  I  received  from  M.  Verrier  a 
new  quantity  of  chyle,  the  anatyais  of  which  furnished  nearly 
H»e  same  results.  However,  as  this  last  portion  was  not  coloured 
like  the  preceding,  it  presented  some  phenomena  whicli  were 
not  perceived  before,  aiid.whichi  shall  relate  in  afew  words. 

Cktflefiom  the  Sullumhar  Brnnches. 

It  was  white,  tike  milk.  The  bulky  coagulum  which  it  con- 
.  tained  was  red  in  some  parts.  Water  deprived  the  coafulum  of 
flie  greatest  portion  of  this  colour.  ITien  it  resembled  fibrin, 
but  had  much  less  tenacity. 

The  white  liquid  which  surrounded  this  coaguhim  being  left  at 
Test  for  18  hours  was  found  partly  covered  with  drops  of  a 
yellowish  oil.  The  same  liquid  treated  with  a  considerable 
portion  of  boiling  alcohol  let  &11  a  great  quantity  of  albumeit. 
The  idcohol  assumed  ayellovnsh  green  colour,  ana  deposited,  on 
cooling,  a  white  oily  concretematter;  and  yielded,  when  evapo- 
lated,  an  additional  portion  of  yellowish  oil.  These  phenomena 
confirm  me  more  and  more  in  the  opinion  stated  above,  that  the 
oil  of  chyle  is  of  the  same  nature  as  that  which  exists  in  the 
brain.        « 

The  chyle  deprived  of  the  fetty  matter  by  repeated  digestions 
in  boiling  alcohol  beromes  transparent  by  drying,  as  happens 
to  the  brain. 

Aportion  of  this  chyle  copulated  by  heat,  and  then  incine- 
rated, fiimished  carbonate  ofpotash,  muriate  and  sulphate  of 
potash,  iron,  and  phosphate  of  lime. 

Among  the  last  portions  of  chyle  swit  me  by  M.  V'erriep  there 
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Was  one  from  a  hone  afflicted  with  the  glanders,  which,  though 
taken  from  the  thoracic  duct,  was  colourless,  and  contained  only 
a  small  quantity  of  fibrous  matter.  Thb  was,  no  doubt,  the 
reason  Why  it  did  not  coagut^e  spontaneously,  and  why  it  only 
shoved  y&y  small  traces  of  ^at  substance  by  analysis.  It  was 
also  much  less  charged  with  albumen,  m  was  obvious  &om  its 
greater  Buidity,  and  from  its  not  coagulating  when  heated.  It 
contained,  however,  a  not^le  proportion  of  ^tty  matter. 

This  difference  seems  to  announce  an  exception  to  the  general 
priBciplc  which  I  pointed  out  above;  namefy,  that  the  propor- 
tion (^fibrous  matter  increases  as  the  chyle  ^proaches  more  and 
more  to  the  fdace  where  it  mixes  with  the  blood ;  but  this  di&r- 
ence  may  depend  upon  the  nature  of  the  aliments,  or  peihaps 
upon  the  diseased  state  of  the  digestive  organs  of  the  animal. 

I  shall  finish  this  pwer  by  remarking,  that  if  the  bile,  the 
gastric  juice,  &c.  contribute  to  the  formation  of  chyle,  as  phy- 
siologists thii^,  these  substences  must  undergo  a  complete  o»- 
composition,  sioce  not  the  slightest  traces  ofthem  can  be  per- 
ceived in  the  animal  fiuid  which  constitutes  the  subject  of  this 


pap< 


shall  observe,  likewise,  that  the  comparieon  which  some 
persona  have  established  between  chyle  and  milk,  in  conse- 
quence of  the  external  appearance  of  the  two  fiuids,  has  no  real 
foundation;  for  chyle  contains  nothing  which  agrees  exactly 
with  the  constituents  of  milk. 


Article  X. 


AstTonomkal  and  Magnetical  Ohervatvms  at  Hackney  fftd. 
By  Col.  BeMifoy. 

Astronomical  ObservattonSf  At^it  11,  1813. 


i£S:'i    "  '  *  ■>«"■""■     ill    S    "  j  M™,Ilm., 

These  observations  were  made  under  very  &vurable  cir- 
cumstances ;  and  as  ho  diminution  of  the  star's  light  took  plao^ 
the  opinion  of  some  of  Uie  French  astronomers  mat  the  mooit 
ifl  surrounded  with  an  atmosphere,  seems  extremely  impro- 
bable; or^  least,  admitting  it  is  so,  the  air  must  be  exceed* 
^gly  atwnate.  The  thinness  of  the  moon's  atmo^here  (if 
there  ite  ta>^  is  fiirther  cbrroboratad  l?y  tht^twt  ■hii^pBeu  gf 
the  lunar  hctfns  in  ""if  acluuei. 
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Auffust  1 . — The  varifttion  is  very  remark^c.  The  i&onuDg 
TSiiation  of  both  seedles  gave  wiuiin  18  B«coQds.  The  noon 
variation  was  less  than  either  mormng  or  evening;.  The  weather 
was  calm,  no  thunder,  nor  any  apparent  cause  for  eo  siogular  a 
circumrntance.  At  noon  it  was  very  gloomy,  with  the  ^ipmance 
of  a  blight.    GrestcBt  height  of  the  thermometer,  GH. 

n.-_  (  Bclween  noon  of  the  lit  July  J  o.ha  i„k„ 
*^'"  J  Between  "oon  of  ibe  Iri  Auf.  {  ""  "'^- 

EsK&Ti  IN  TBI  I.1IT  Number,  Akticle  XII. 
Line  18,  readb=S3-0T. 
Line  18.  read  d  =  93-67. 

PagelW,  lines,  for  lit, id, 3d,  and  4th,'  nad  lit,2d,4(h,BiidMr. 
Page  139,  line  li,  for  lit,  Sd,  Sd,  and  4ib  wires,  read  li(,Sd,4U],and£(k 
Wim:  and,  farArion'B  bell,  read  Orion's  belt.  * 


Article  XI. 

Analysks  of  Books. 


Philosiyphkal  Transactions  Jor  1813.  Part  I,]  This  part 
contains  the  foUowiag' papers;  of  all  ofwhich  some  account  has 
been  given  in  the  first  volume  of  the  Annals  of  Philosophy!  but 
yfe  consid«-  it  as  necessarr  to  give  an  analysis  of  them  here,  in 
order  to  correct  the  mistakes,  and  supply  the  deficiendes,  of  our 
former  accounts. 

I.  On  a  neii>  detonating  Compound.  By  Sir  Humphry  Davy, 
LL.D.  F.K.S.}  This  is  the  substance  of  which  an  analysis  by 
Sir  H.  Davy  is  given  in  our  seventh  number,  under  the  name 
of  axolane.  We  now  know  that  the  original  discoverer  of  it  was 
a  M.  Dulong,  and  that  he  obtained  it  oy  passing  a  mixture  of 
chlorine  andazotic  gas  through  a  solution  of  sal  ammoniac.  He 
Has  lately  published  a  paper  on  the  subject  in  the  Amtales  de 
Chimte;  but  it  contains  nothing  that  we  did  not  know  before, 
Azotone  has  the  colour  and  fluidity  of  olive  oil ;  its  specific 
gravity  a  above  1*6.  It  detonates  with  a  bright  light  vh&i 
heated  in  water,  and  when  brought  in  contact  of  oil  or  phos- 
phorus: it  acta  slowly  on  ether  and  alcohol :  with  mercury  it 
formb  corrosive  subliniKte:  on  tin  and  zinc  it  has  no  action ; 
neither  does  it  act  on  sulphur  or  resin ;  it  explodes  in  alcohol 
and  ether,  having  phosphorus  in  solution :  in  muriatic  add  it 
gives  off  gas  rapidly,  but  does  not  explode:  it  has  but  little 
action  on  si^huric  acid.  Sir  H.  Davy' conceives  it  probable, 
from  the  pro^^erties  and  formatioo  of  this  substance,  that  it  is  a 
compound  ot  (hlorine  and  azote ;  ko  c^iniod  which  he  had  ^cc 
verme^  by  a  ^ect  analysis. 

'*  c:  „,„Goi.gle 
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II.  On  a  remarlmfile  Application  ofCote$'i  Theorem.  By  I. 
F.W.  Herschell,  Eeq-l  Tliis  paper,  being  entirely  algebI'alcal^ 
tmcl  not  susceptible  of  abrideement,  could  scarcely  be  made  in- 
telli^ble  to  tne  reader  without  transcribing  the  whole  of  it. 
On  that  sccoont  I  most  refer  those  who  are  curious  to  know  the 
application  of  Mr.  Herschell  to  the  paper  itself,  I  may  osly 
ODserve,  that  the  conclusions  of  the  ingenious  author  apply 
rather  to  the  algebraic  expressions  than  to  the  conic  sections 
themselves, 

III.  Observation  of  ike  Summer  Solstice  1812,  at  the  Royal 
Observatory.  By  John  Pond,  Esq. Astronomer  Royal,  F.R.S.] 
From  this  observation,  made  with  the  new  mural  circle,  with 
more  accuracy,  Mr.  Pond  informs  us,  than  any  former  isEtru- 
ttient  was  susceptible  of,  the  obliquity  of  the  ecliptic  comes  out 
SS"  sr  52-25". 

IV.  Ohservations  relative  to  the  Near  and  Distant  Sight  of 
different  Persons.  By  James  Ware,  Esq.  F.R.S.]  This  curious 
paper  cont^uns  a  great  many  cases  of  near-sighted  persons,  with 
remarkable  changes  produced  in  the  s^ht  by  different  causes. 
These  cases  authorize  the  fbtlowiti;^  conclusions: — ' 

1.  Near- sigh tedn ess  is  rarely  observed  in  infants,  or  even  in 
cliildreB  onder  ten  years  t>f  age.  It  affects  the  h^her  classe*  of 
society  more  than  the  lower:  and  the  instances  are  few,  if  any, 
in  which,  if  the  use  of  concave  glasses  has  been  adopted,  ih- 
creosii^  yean  have  cither  removed  or  lessened  this  imperfection, 

2.  Though  the  usual  effect  of  time  on  perfect  eyes  be  that  of 
inducing  a  necessity  to  make  use  of  convex  glasses,  in  order  to 
see  near  objects  distinctly,  yet  sometimes,  even  after  the  age  of 
fifty,  and  after  convex  glasses  have  been  used  many  years  for 
this  purpose,  the  eyes  have  not  only  ceased  to  derive  benefit  from 
them,  when  lookmg  at  near  objects,  but  they  have  required, 
concave  glasses  to  enable  them  to  distinguish  with  predion 
objects  at  a  distance. 

3.  Though  the  cause  of  this  change  be  not  always  known,  yet 
sometimes  it  has  been  induced  by  tlie  use  of  evacudting  reme- 
dies, particularly  of  leeches  i^pUea  to  the  temples,-  and  some- 
times by  Jooking  through  a  microscope,  for  a  continued  length, 
of  time,  for  several  successive  days. 

4.  Instances  are  not  uncommon  in  which  persons  far  advanced 
in  life  (viz.  between  eighty  and  mnety),  whose  eyes  have  been 
accustomed  for  a  long  time  to  tlie  use  of  deeply  convex  passes, 
when  they  have  read  or  written,  have  ceasea  to  derive  oenefit 
from  these  glasses,  and  they  have  become  able,  without  any 
assistance,  to  see  both  near  and  di^ant  objects  Almost  as  well  as - 
when  they  were  young.  Although  it  be  not  easy  to  ascertain  the 
cause  (^this  amended  vision,  it  seems  not  improbable  that  it  is, 
occasioned  by  an  absorption  ofpart  of  the  vitreoos  humour;  lA. ' 

'  n,,:-A-..>yGoogIe 
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consequence  of  which  tlie  sides  of  the  eye  c&lliqMet  and  ita  axU 
from  toe  cornea  to  the  retina  is  lengthened ;  b;  which  alteratitW 
the  length  of  this  axis  is  brought  into  the  nme  proportion  to  the 
flattened  state  of  the  cornea,  or  crysulline,  or  both,  which  it 
kad  to  these  parU  before  the  alteration  took  place. 

V.  Tke  Bakerian  Lecture,  On  the  EleriKntan/  Particles  of 
certaia  Crystals.  ByWiiliamHydeWoUaston,  M.D.  Sec.R.S.] 
The  rqifular  octahedron  is  well  known'  to  crystalliwr^hers  to 
constitute  the  primitive  form  of  a  considerable  number  of  mine- 
rals. Now  there  is  a  difficulty  with  reject  to  the  figure  of  the 
integrant  molecules  of  such  bodies.  The  octahedron  may  be 
divided  into  octahedrons  and  tetrahedrons,  and  the  uune  obser^ 
v^on  applies  to  each  of  the  tetrahedrons  thus  obtained ;  so  that 
two  different  figures  present  themselves.  If  we  make  choice  of 
the  tetrahedron,  we  must  suppose  the  body  full  of  octahedr^ 
spaces;  and  if  we  adopt  the  octahedron,  the  body  must  be  full 
of  tetrahednl  spaces:  and  the  molecules,  whether  octahedral  or 
tctrahedral,  must  unite  by  their  edges  instead  of  their  faces. 
These  suppositions,  it  3a|ust  be  obvious,  are  of  such  a  nature  as 
not  to  be  satis&ctory.  IJr.WoUaston  gets  over  the  difficulty  by 
supposing  the  integrant  molecules  in  such  cases  to  be  sphencaf: 
and  he  shows  how  spherical  molecules  are  capable  of^  forming 
tetrahedrons,  octahedrons,  and  rhomboids.  He  ^hows,  ulst^ 
that  rhomboids  would  be  the  result  of  the  union  of  oblate  sphe- 
roids. Oblong  spheroids,  on  the  contrary,  would  form  tnrce 
and  six-sided  prisms.  He  shows  how  cub^  might  be  the  re- 
sult of  the  union  of  two  sets  of  spherical  paruclea,  each  set 
tbrmirig  a  tetrahedron. 

VI.  On  a  Substance  Jivm  tke  Elm-tree,  called  Ulmin.  By 
Jfunes  Sniithson,  Esq,  RR.S.]  Thcsubstance  to  which  Igave 
the  name  of  ulmin,  was  racamincd  by  Klaproth  about  a  dozen  o^ 
yeara  ago,  and  the  account  of  its  properties  wiiich  I  gave  in  my 
System  o^'  Chemistry  was  token  without  alteration  from  Klap- 
roth's  paper.  More  than  two  years  ago,  however,  I  had  satisfied 
rayselt,  by  the  examination  of  some  ulnjin  from  Plymouth,  that 
Klaproth 's  account  was  in  several  respecl;s  inaccurate,  and  that  it 
had  been  the  result  of  a  very  hasty  and  imperfect  examination  of 
the  substance  in  question.  My  experiments  were  published  in 
die  first  number  of  the  Annals  of  Philosophy.  Mr.  Smithson's 
experiments,  having  been  made  upon  a  portion  of  the  same 
Palermo  ulmin  which  Klaproth  examined,  remove  every  doubt 
respecting  the  properties  of  this  peculiar  substance.  Palermo 
ulmin,  in  Jumps,  appears  black ;  but  in  thin  pieces  it  is  trans- 
parent, and  of  a  deep  red  colour.  It  dissolves  readily  in  water; 
the  dilute  solution  is  yellow;  the  concentrated,  the  colour  of 
blood.  This  solution  appears  to  be  a  combination  of  potash  with 
ajieculiar  substance,  to  which  the  name  of  ahnin  may  begivra. 


830  Malysis  of  Bdoks.  tS«W. 

iTi^  dlAun  n  pr^pitated  b;  nitric^,  Bulphutic,  tnurUtic,  p1u)»- 
.phoric,  ozbUc,  tartaric,  and  citric  acids ;  but  Dot  .by  distilled 
vine^rar.  Ulmin  thua  precipitated  is  glosiy,  and  has  «  retinooi 
.«ppe(vriince.  Its  colour  is  unaltered.  It  bums  with  flame,  uad 
is  reduced  to  white  ashes.  Alcohol  and  water  dissolve  it,  bat 
only  ill  very  small  quantity.  Potash  promotes  its  solution  in 
vat«r;  but  neither  ammonia  nor  carbonate  of  soda  produce  this 
effect.  English  ulmin  eicamined  by  Mr.  Smithson  exhibited 
umilar  properties;  but  the  quantitv  was  too  small  to  enable  him 
to  acertain  all  the  properties  whicn  I  detailed  in  my  paper. 

VII.  Oit  a  Meliiod  of  Freexifig  at  a  Distance.  By  William 
Hyde  WoUaston,  M.D.  Sec.  H.H.]  It  is  vrell  known  that  th« 
temperature  of  liquids  is  cooled  by  evaporation ;  but  in  close 
vesiels  evaporation  is  limited  by  the  great  bulk  into  which  the 
vi^ur  expands.  Dr.  Wollaston  in  tliis  paper  describes  aq 
ingenious  contrivance  of  his,  to  which  he  has  given  the  name 
-  of  cryophorus,  by  means  of  which  water  may  be  frozen  in  close 
vesseie  by  its  evaporation  with  great  fecility.  This  instrumoM 
n  a  glass  tube  ctt  this  shape —  « 
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Its  internal  diameter  is  about  ^th  of  an  inch,  each  extranity  is 
blown  into  a  ball,  and  the  tube  is  bent  at  right  angles  about  half 
an  inch  from  each  bail.  One  of  thfe  baits  is  filled  not  quite  half 
full  of  water.  This  liquid  is  boiled  foy  some  time  to  expei  the 
air,  and  the  capillary  tube  at  the  extremity  of  the  other  ball  i^ 
then  scaled  hermeti<ally.  If  the  empty  ball  of  this  instrument' 
is  plunged  into  a  mixture  of  snow  and  salt,  the  vapour  within 
it  is  condensed  so  fast  that  the  water  in  the  other  ball  freezes. 

VJII.  A  Catalogiutof  Nnrth  Polar  Distances  of  some  of  Ike 
principal  F'lxed  Stars.  Sy  John  Pond,  £sq.  Astronomer  Royal, 
F-R-S.]  This  catalogue  contains  H  stars,  the  distances  of  all 
gf  which  are  determined  within  rather  lees  than  a  second  of  ab^ 
solute  precision. 

f  X.  J  Description  of  the  Solvent  Glavds  and  Gizrards  ef  the 
Ardea  Argala,  the  Casujrius  Emu,  and  the  Long-Ugsed  Casso- 
vary,  from  New  South  IVoles.  By  Sir  Everard  Home,  Bart. 
F.R.S.]  The  ardea  argala,  a  native  of  Bengal,  feeding  (»i 
carrion,  and  very  voracious,  has  its  solvent  glands  disposed  in 
Jwo  circular  masses,  one  on  the  anterior,  the  other  on  the  poste- 
rior ade  of  the  cardiac  cavity.    Each  gland  is  made  up  of  five  or 
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six  ceils,  and  these  open  into  one  common  excretorv  duct.  In 
thecaniarius  emu  the  solvent  elands  are  oval  bags  ^tn  of  on  inch 
long  and  iij-th  of  an  inch  wide.  They  occupythe  whole  sut- 
fcce  of  the  cardiac  cavitj',  which  is  very  lar^.  The  gizzard  is  si- 
tuated ont  of  the  direction  of  the  cardiac  cavity,  so  that  the  food 
can  pass  into  the  duodenum  witiiont  entering  the  gizzard.  The 
structure  of  these  organs  in  the  long-legged  cassowary  of  Ne* 
South  Wales  is  sinular.  Sir  Everardtlome  tenmnates  his 
I^KF  by  showing  that  the  length  of  the  intestines  in  birds  in- 
creases with  the  scarcity  of  their  food. 

In  the  Casuarius  Emu  the  intestines  are   1  feet  long. 

Rhea  Americana  ............  19  fe^  11  inchet. 

Stnilhio  Camelus 77  feet  9  inches. 

X.  Addiiional  Remark)  on  the  Stale  in  which  Alcohol  extsU 
in  Fenaented  Liquors.  By  William  Thomas  Brande,  Esq, 
F.  R.S.J  To  connnn  his  former  conclusions  respecting  the  grervb 
quantitv  of  alcohol  contained  in  wine,  Mr.  Brande  had  recourse 
to  the  following  process.  He  dropped  into  the  wine  a  solutioa 
ofacetate  of  ieaa  (Goulard's  exlract)  tilt  the  whole  colouring 
matter  was  precipitated.  The  wine  thus  freed  from  colouring 
matter  was  mixed  with  dry  subcarbonate  of  potash, Mid  set  aside.' 
Alcohol  soon  sepamted,  and  floated  o9  the  sur&ce  of  the  liquid. 
The  quantity  of  alcohol  thus  obtained  agreed  with  hii  former* 
experiments  nearly.  He  found  that  when  Port  wine  was  partly 
distilled,  thc^ortionin  the  receiver  being  mixed  with  that  in  the 
alembic,  the  wine  was  restored  to  its  original  taste  and  specific 
gravity.  Mr.  Brande  noA- states  the  quantity  of  alcohol  of  O-SSIS 
in  100  measures  of  Port  wine  at  22  measures. 

XI.  On  a  new  Variely  in  Ifw  Breeds  of  Sheep.  By  Colond 
Bavid  Humpriee,  F.R.S.]  Seth  Wight,  who  possessed  a  small, 
fiinn  on  the  Charles  River,  about  16  miles  fi-om  BoMon,  had  a 
small  flock,  consisting  of  i5  ewes  and  one  ram.  One  of  these 
ewes  in  1791  produced  a  singular  shaped  lamb.  He  was  advised 
to  kill  his  former  ram,  and  keep  this  new  one  in  place  of  it :  the 
consequence  was,  the  formation  of  a  new  breed  of  ^eep,  which 
gradually  spread  over  a  ccmsiderablepart  of  New  England :  but 
tne  introduction  of  the  merinoe  has  nearly  destroyed  them  agbin. 
This  new  varirty  was  called  the  otter  or  ankon  breed.  They  are 
remarkable  for  the  shortness  of  their  legs,  and  the  crookeaness 
of  their  fore  legs,  like  an  eltww.  Tliey  are  much  feebler,  and 
much  smaller,  tiian  the  common  sheep,  and  less  able  to  break 
over  low  fences.  This  was  the  reason  of  their  being  continued 
and  propagated. 

XII.  Experiments  to  ascertain  the  coagulating  Power  of  the 
Secretion  ^the  Gastric  Glands.  By  Sir  Everard  Home,  Bart. 
F.R.S,]  The  mediod  of  makinj;  these  experimeDbs  was  to  bring  ^ 
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the  difierent  substoncea  examined  in  contact  with  milk,  and 
observe  whether  they  coagulated  that  liquid.  The  results  were 
SB  follows  :— 

The  mucui  of  the  fourth  cavity  of  a  calTa  stomach  coagulated 
milk,  but  not  the  mucuB  of  the  first,  second,  and  third  cavity. 
Afier  a  calf  has  lefl  off  suckinji;,  the  innermember  of  the  fbuiUt 
cavity  of  the  stomach  etill  coagulates  milk.  Ooly  that  part  of  B 
hog's  stomach  near  the  pylorus,  where  the  gastric  glands  are 
situated,  coagulates  mitk.  The  crop  and  gizzard  of  a  cock 
coagulated  milk,  the  latter  more  speedily  than  the  former.  TTie 
contents  of  a  shark's  stomach,  and  the  stomach  itself,  coagu^ 
lated  milk  immediately.  Rennet  from  the  stomach  of  the  sal- 
mon and  thomback  coagulated  milk.  From  other  experiments, 
Sir  Everard  Home  concluded,  that  the  secretion  of  the  gastric 
glands  possesses  the  power  of  coagulating  milk,  and  that  it 
sives  that  power  to  all  the  parts  by  which  it  is  imbibed,  whe- 
ther composed  of  living  parts  or  not. 

XIII.  On  some  Prolierlies  of  Light.  By  David  Brewster, 
LL.D.  F.R,]S.  Edin.]  These  properties  are  divided  into  four 
sets:  1.  On  a  new  Properly  ofRefratled  Lighl.  Thin  plates 
of  agate,  calcedonv,  and  canielian,  gave  a  distant  image  of  any 
]ummous  object;  but  on  each  side  of  this  image  was  one  highly 
coloured,  forming  with  it  an  angle  of  several  degrees,  and  so 
deeply  aifected  with  colour  that  no  prism  of  agate,  with  the 
largest  refracting  angle,  could  produce  an  equivalent  (uspersion. 
lite  light  which  constituted  all  these  images  was  polarized.  The 
«f&ct  of  two  plates  of  agate  is  similar  to  what  was  observed  by 
Biot.  There  is  a  faint  nebulous  light,  unconnected  with  the 
image,  but  always  accompanying  it.  This  Dr.  Brewster  con- 
jectures may  be  owing  to  an  imperfect  double  refractive  power 
in  the  agate.  2,  On  the  double  refractive  Power  of  Chromate  of 
Z-ead.  The  refractive  power  of  this  substance  is  Uirice  as  great 
as  that  of  Icdand  spar,  3.  On  Substances  with  a  higher  refrac  , 
five  Power  than  the  Diamond.  The  following  is  the  refractive 
and  dispersive  power  of  different  substances,  according  to  I>r. 
Brewster : — 

Refractive  Powers. 
Cliromate  of  lead,  greatest  refraction .  .2'92fi 

Ditto,  least  refraction 2'4T9 

Realgar ,...2-510 

Diamond,  according  to  Newton 3*439 

Phosphorus S-224 

Sulphur,  native 2'U5 

Cryolite 1-S4* 

Ice ,.1-307 
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Dispersive  Powers. 

Chromate  of  lead,  greatest 0-400 

Ditto,  least  refraction 0*263 

Realgar 0-255 

Oil  (5  caaaia. '. 0139 

Sulphur ;  .0-130 

Phoephonis. 0-128 

Flint  glass  (higliest). 0052 

Diamond 0-038 

Water. 0035 

Fluor  spar 0022 

Cryolite O'022 

4.  On  Me  Existence  of  two  dispersive  Powers  in  all  daully 
reacting  Cj-ystals.  When  substances  refract  doubly,  one  image 
is  always  more  coloured  than  the  other.  Heuce  it  is  obvious  that 
such  substances  possess  a  doubly  dispersive  power.  The  follow- 
ing table  exhibits  the  double  dispersions  of  various  bodies : — 

Chromate  of  lead,  greatest 0'400 

Ditto,  least 0-262  .   ". 

Carbonate  of  lead,  greatest 0'09I 

Ditto,  least 0066 

Carbonate  of  strontlan,  greatest..  ..0046 

Ditto,  least 0027 

Calcareous  spar,  greatest 0-040 

Ditto,  least 0-026 

XIV.  ^n  -Appendix  to  Mr.  IVar^s  Paper  rm  Vision.  By  Sir 
C3iarles  Blagden,  F.  R.  S.]  Sir  Charles  states  his  concurrence 
in  opinion  with  Mr.  Ware,  that  near-sightedness  comes  on  at 
BQ  early  aoe,  and  that  it  is  almost  confined  to  the  higher  ranks. 
He  conceives  it  to  be  owing  to  the  habit  acquired  by  such 
young  people  of  confining  their  attention  to  ncai-  objects.  He 
describes  his  own  cose  as  on  illustration.  At  the  age  of  four, 
when  he  learned  to  read,  he  was  not  near-sighted  ;  but  being 
much  addicted  to  reading,  he  became  slightly  so  at  eight.  He 
was  dissuaded  from  using  a  glass,  and  struggled  on  with  a  cer- 
tain degree  of  oear-sightedness  till  the  age  of  thirty.  He  then 
used  the  glass  called  No.  2,  which  in  a  few  years  ne  laid  aside 
£>r  No.  3,  then  for  No.  5,  which  he  still  employs. 

XV.  A  Method  of  drawing  extrtmely  fine  fVtret.  By  Wil- 
liam Hyde  Wollaston,M.D.  Sec.  R.S.]  Hie  method  employed 
by  this  ingenious  philosopher  was  to  take  a  nnall  platinum  wir^ 
put  it  into  the  centre  of  a  mould,  and  fill  the  mould  with  fine 
silver,  llie  silver  is  then  to  be  drawn  into  a  wire  as  fine  as 
thought  requisite.  The  silver  wire  thus  obtained  is  bent  into  the 
form  of  an  U,  making  two  hooks  at  its  upper  extremities ;  and 

H,gle 


^3i  AnaU/ses  of  BtxJci.  [Sepx, 

ia  this  position  it  is  di}^>ed  for  a  few  minutes  into  hot  nitric 
acid.  The  silver  is  nielt«i  off,  except  at  the  extremities,  and  the 
platinum  wire  remains.  The  extreme  hooks,  retaininff  their 
stiver  and  size,  serve  to  make  the  pktinam  wire  visile  and 
tangible.  By  this  process  he  obtained  wires  only  -rrrrffth  of  an 
inch  in  diameter. 

XVI.  Description  of  a  single  lens  Micrometer.  By  William 
Hyde  WoUaston,  M.D.  Sec.  R.  S.]  This  instrument  possesses 
the  characteristic  simplicity  and  precision  which  mark  all  Dr. 
Wollaston's  inventions.'  It  resembles  a  common  telescope  with 
three  sliding  tubes.    Instead  of  the  object-glass  is  placed  a  scale 

.  of  wires,  each  ^th  of  an  inch  in  diameter,  and  easily  counted 
by  means  of  a  regular  variation  in  their  length.  Instead  of  the 
eye-glass  is  a  smaJl  single  lens,  with  a  focus  of  about  -^ih  of  on 
inch.  A  small  perforation  is  made  by  the  side  of  this  lens  within 
.^th  of  an  inch  c^  its  centre.  The  substance  to  be  measured  is 
inclosed  between  two  flat  elasEes,  which  slide  in  before  the  lens, 
sufficiendy  near  to  enable  tne  object  to  be  seen  distinctly.  The 
wire,  or  other  substance,  to  be  measured,  is  seen  through  the 
lens,  and  the  scale  through  the  perforation,  by  the  naked  eye, 
and  it  is  seen  how  many  divisions  of  the  scale  it  covers.  In  Dr. 
Wollaston's  micrometer  one  division  of  the  scale  corresponds  to 
Taaft*th  of  an  inch,  when  it  is  at  the  distance  of  16'6  inches. 
Hence  at  tlie  distance  of  8  ■  3  inches  it  will  correspond  to  jVro-th 
of  an  inch.  Upon  the  side  of  the  micrometer  are  marked  the 
value  of  one  division,  according  to  the  distance. 

XVII.  Observations  of  Ike  Wmter  Solstice  o/"  1812,  witk  the 
Mural  Circle  of  Greenwich.  By  John  Pond,  Esq.  Astronomer 
Royal,  F.R.S.]  From  the  observations  on  the  summer  solstice, 
corrected  by  subsequent  observations,  Mr.  Pond  deduced  the 
oUiquity  ot  the  ecliptic  23°  27'  5 1  "SO";  from  the  winter  solstice 
he  deduced  it  23°  2?'  *735".  He  thinks  it  not  unlikely  that 
tUs  small  discordance  may  be  owing  to  some  slight  error  in 
Bradley's  refractions;  and'he  is  now  employed  in  endeavouring 
to  ascertain  whether  Bradley's  mean  refraction  does  or  doea 
not  require  alteration. 

XVIII.  OntheTmksoftheNarwal.  By  Sir  Everard  Home, 
Bart.  F-R.S.lSirEverard  had  been  informed  by  Mr.  Scoresby^ 
jun.  that  the  female  uarwal  had  no  tusks ;  and,  in  consequence 
of  a  scull  which  he  received  from  that  Gentlemen,  he  WTote  the. 
paper  on  the  subject,  an  account  of  which  appeared  in  a  former 
Number  of  the  Antmls  of'  Philosophy.  Subsequent  information 
led  him  to  doubt  the  accuracy  ol  his  information,  that  the 
female  narwal  has  no  tusks.  Mr.  Brown  having  examined  all 
the  books  on  the  si^ject  in  Sir  Joseph  Banks's  librai'y,  found  an 
account  of  a  female  narval  with  two  tusks,  brought  to  Ham-- 
bur^,  in  16S4,  by  Dick  Peteraon,  and  still  to  b^. seen  there.- 
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On  examining  the  narwsl  kuUs  in  the  Hanterian  Museum  be 
found,  besides  the  tusk  which  had  protruded,  another  milk 
task,  seven  or  eight  inches  long,  and  all  enclosed  in  the  scoU. 
The  scull  of  the  female  narwal  exhibited  two  milk  tusks  in  the 
same  situation.  Thus  it  appears  that  the  narwal,  both  male 
and  female,  has  two  tusks;  that  one  is  protruded  much  earlic* 
than  the  other,  and  that  the  tusks  of  the  male  narwal  are  prQ« 
tnided  at  s  more  early  period  than  those  of  the  femalct 
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I.  liectures. 

Medical  School  of  Si.  Thomas's  and  Gwfs  Hospilals. — ^The 
winter  course  of  lectures  at  these  adjoining  hospitals  will  com* 
meace  the  beginning  of  October,  tiz.:— 

At  Si.  Thomas's. — Anatomy  and  Operations  of  Surgeiy ;  ty 
Mr.  Astley  Cooper  and  ftft-.  Henry  Cline. — Principles  and 
Practice  of  Surgery ;  by  Mr.  Astley  Cooper. 

At  Gut^f. — Practice  of  Medicine;  by  Dr.  Babington  and  Dr.' 
Curry. — Chemistry;  by  Dr.  Babington,  Dr.  Marcet,  and  Mr,' 
Allai.— Experiment^  Phiiostmhy;  by  Mr.  Allen. — Hiearyof 
Medicine,  ond  Materia  Meoica;  by  Dr.  CuWy  and  Dr. 
Cholmeley. — Midwifery,  and  Diseases  of  Women  and  Chil-: 
dren;  by  Dr.  Hai^ton. — Physiologj',  or  Lavs  t^the  Animd' 
Economy;  by  Dr.  Hoighton. — Structure  and  Diseases  of  the 
Teeth;  by  Mr.  Fox. 

N.  B,  These  several  Lectures,  withtbose  on  Anatomy,  and  on 
the  Principles  and  Practice  of  Surgery,  given  at  the  1  heatreof 
Si.  Thomas's  Hospital  adjoining,  ai-e  so  arranged,  that  no  two 
of  them  interfere  in  the  hours  of  attendance ;  and  the  whole  it- 
calculated  to  form  a  Complete  Course  of  Medical  and  Chinur- 
^cal  Instruction.  Terms  and  other  particulars  may  be  leomt 
nom  Mr.  Stocker,  Apothecary  to  Guy's  Hospital. 

Dr.  Clarke  and  Mr.  Clarke  will  begin  then*  Winler  Course  of 
Lectures  on  Midwifery,  and  the  Diseases  of  Wom«i  and  Chil- 
dren, on  Mond^,  October  4th.  The  Lectures  are  read  at  the 
house  of  Mr.  Clarke,  No.  10,  Upper  John-street,  Golden-- 
square,  from  a  quarter  past  ten  o'clock  till  a  quarter  past  eleven, 
for  the  convenience  of  Students  attending  the  Hospitals. 

Dr.  Roget  will  commence  his  Autumnal  Course  of  Lectures 
on  the  Practice  of  Physic  at  the  Theatre  of  AnatCHDv,  Great 
Windmill-street,  on  uie  first  Monday  in  October.     '    - 
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Mr.  Thonms  Shute  will  commence  his  Winter  Course  of 
X.ectm'es  on  Anatomy,  Physiolt^,  and  the  Principles  oi^  and 
(^leratjons  in.  Surgery,  at  the  Anatomical  Theatre,  Bristol^  cm 
the  morning  of  Friday,  October  Isl,  at  eight  o'clock. 

Trinity  College,  Dull'in. — Lectures  upon  Anatomy,  Fhpio> 
lc«y,  and  Surgery;  by  James  Macartney,  M.D.  F,R.S. 
AI.U.I.A.  Professor  of  Anatomy  and  Surgery  is  the  Univer- 
sitF,  and  late  Lecturer  upon  Comparative  Anatomy  and  Phy- 
sicuogy  at  St.  Bartholomew's  Hospital,  London. 

These  Lectures  will  be  divided  into  three  courses : — Ist.  A 
preliminary  Lecture  of  Gener^  Physiology,  which  will  be  open 
to  the  public.  2d.  A  strict  course  of  Anatomy  and  Physiol*^,  ' 
as  apphcable  to  Medical  Science.     Sd.  A  Course  of  Surgical 
Anatomy  and  Operative  Surgery. 

The  Lectures  will  commence  on  the  first  Monday  in  No- 
vember, and  terminate  at  the  end  of  the  following  April. 

Demonstrations  will  be  given  daily  in  the  Dissecting  Room  by 
Mr.CroEs,  Memberof the  Royal  CoUegeofSurgetmsuiLoiidon.  ' 

It  is  intended  to  establish  regular  examinations  in  the  Anato- 
mical ChtsE,  and  to  grant  Certificates  and  Premiums  according 
to  merit. 

n.  Vmegar  from  Wood. 

It  is  well  fcnown  that  when  wood  is  dintUled,  an  acid  liquor  ia 
obtained,  having  a  strong  anpyreumatic  taste  and  smell.  To 
this  liquor  the  Fr^ich  chemists  gave  the  name  of  pyroligmxa 
Bcid ;  and  Fourcroy  and  Vauquelin,  having  examined  it  abont 
twelve  years  ago,  determined  that  it  was  not  apeculiar  acid,  but 
merely  vin^^r  impregnated  with  an  empjTcumalic  oil.  This 
discovery  was  not  so  new  as  the  French  chemists  conceived. 
Glauber,  in  his  Miracidum  Mundi,  describes  a  method  of 
making  charcoal  and  preserving  this  acid  liquid,  quite  similar 
tDthatoowpractisedbysevei'alot'our  gunpowder  manufacturers, 
xiho  were  probably  obliged  to  that  old  chemical  writer  for  the' 
first  bint  of  that  improvement.  Glauber  expressly  calls  the 
liquor  obtained  by  distilling  wood  vinegar.  (See  Glauber's 
Works,  p.  188,  English  Translation.)  This  opinion  prevailed 
universally  among  chemists  till  it  was  rejected  by  the  French 
chemists,  without  any  reason.  The  experiments  of  Fourcroy 
and  Vauquelin,  instead  of  being  a  new  discovery,  merely  cor- 
rected the  mistake  of  their  countryman,  and  restored  the  old 
and  true  opinion  respecting  the  acid  from  wood,  which  bad  for- 
merly been  universally  prevalent. 

III.  Matrix  of  the  Diamond. 
,  Diamonds  have  hitherto  been  found  only  in  Inijia  and  Braal, 
They  usually  occur  in  an  alluvial  soil,  from  which  they  are  Be- 
rated by  washing  and  picking.    Hence  minerolo^sts  have  heea 
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hitherto  ignorsnt  of  the  true  repository  of  diamonds.  Werner, 
indeed,  conjectured  that  they  occurred  in  the  rocks  of  the  newest 
'  floetz  trap  formation ;  bnt  tnis  conjecture  was  not  supported  by 
any  direct  proof.  Dr.  Benjamin  Heyn^,  botanist  and  naturalist 
to  the  East  India  Company  at  Madras,  hag  lately  brought  over 
to  London  a  piece  of  the  diamond  bed  at  Banaganpally,  in  the 
Ddtan,  with  s  diamond  actually  imbedded  in  it,  from  which  we 
are  enabled  to  determine  the  nature  of  the  rock  with  tolerable 
accuracy.  Asitisperhapsthelirst  specimen  of  the  kind  brought 
to  Europe,  mineralogists  will  doubtless  consider  it  as  of  some 
impottance  to  present  them  with  a  description  of  it.  To  the  eye 
it  has  the  appearance  of  a  conglomerate ;  but  as  the  grains  are 
commonly  roundish,  and  the  cement  a  clay,  approaching  to 
wacke  in  its  appearance  and  nature,  it  seems  rather  entitled  to 
the  name  of  amygdaloid.  The  round  graln^  of  which  it  a 
composed  are  chiefly  of  chalcedony,  of  a  blueish  grey  colour,  and 
^proaching  a  little  to  hyalite  in  their  appearance.  They  Vary  ii^ 
size,  from  a  pin  head  to  a  hozel  nut.  Fhese  nodules  are  mixed 
with  angular  Jragments  of  jasper,  hornston^,  and  quartz.  No 
fragments  of  corundum  were  visible ;  though,  it  is  said,  they 
aow  and  then  occur  in  some  of  the  beds  containing  diamonds. 

From  the  above  description  there  can  be  litde  doubt  that  the 
rock  in  question  is  an  amygdaloid  belonging  to  the  newest 
fioetz  tr^  formation.  Though  the  nodules  are  not  absolutely 
identical  with  those  which  occur  in  the  amygdaloid  of  tbia 
country,   yet  they  very  nearly  agree  with  it. 

From  Dr.  Heyn^'s  description,  it  would  appear  that  though 
this  amygdaloidal  rock  is  ot^  some  considerable  thickness,  yet 
die  diamonds  are  coniincd  to  a  bed  in  the  centre  of  it,  not  more 
than  a  foot  thick.  This  bed  is  distinguished  from  the  rest  of  the 
nx^  by  being  harder. 

IV.  Carbonate  o/'  Iron, 
It  has  been  known  for  some  time  to  mineralogists  that  the 
mbstauce  called  sparry  iron  ore,  and  ^as  ferri,  is  a  compound 
of  black  oxide  ofiron  and  carbonic  add,  or  a  carbonate  of  iron; 
and  Dr.  Wollaston  Iios  shown  that  it  crystallizes  in  a  form  dider- 
ing  a  little  from  that  of  the  primitive  crystal  of  calcareous  spar. 
It  has  lately  been  determined,  by  the  chemical  analysis  of 
Descotils,  and  several  other  chemists,  that  the  species  known  by 
the  name  of  clay  iron-stove,  and  so  much  employed  in  this 
coaatry  as  on  iron  ore,  is  in  tact  a  carbonate  of  iron  likewise, 
and  diiters  in  nothing  from  sparry  iron  ore,  except  in  not  being 
crystallized,  and  in  being  mechanically  mixed  with  some  sili- 
I  cious  matter  and  some  manganese.  Alumina  is  usually  present 
only  in  a  very  smidl  proportion,  and  seems  to  be  in  combmation 
with  the  silica;  though  in  some  specimens  the  proportion  of 
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dumins  is  cotuiderable.    The  following  is  the  resnU  of  m 
•nalyeis  of  a  specimen  of  clay  iron-stone  from  Ck>lnbrook-dale :— > 

Silica 10-6 

Alumina 2*0 

Lime 1*6 

Magnesia 2'4    . 

Oxme  of  iron . . , 50*0 

Oxide  of  manganese 2'6 

IjOss  by  calcination SS  0 

101-2 

See  an  essay  on  this  ^ecies  of  ore,  by  Descotils,  iQ  the 
Annales  de  Chimie,  Ixxxiv.  188. 

V.  Peroxide  of  Lead. 
*  A  phenomenon  lately  occurred  to  Chevreul  whicb  deserves 
to  be  recorded.  He  was  employed  in  analysing  a  specimen  of 
ciTBtal  glass,  and  for  that  purpose  fused  it  in  a  platinum  crucible 
with  potash.  When  the  process  was  finislied,  he  found  in  the 
cmcible  an  alloy  of  lead  and  platinum,  and  a  quantity  of  per- 
oxide of  lead,  mixed  with  the  other  ingredients  in  the  fused 

VI.  Sulsulphate  of  Alumina, 
In  Vol.  I.  p.  467,  of  the  Annals  of  Philosophy,  mention  was 
made  of  specimens  of  pure  alumina  found  by  Mr.  Webster, 
between  Brighton  and  Beacliy  head.  Specimens  have  been 
nnce  brought  to  London  by  Mr.  Tennant,  and  the  substance 
has  been  more  carefully  examined  by  Dr.  WoUaston  and  Mr. 
SmitbKon,  and  both  have  found  it  to  be  not  pure  alumina,  but  a 
subsulphate  of  alumina. 


Article  XIII. 
'    Scientific  Books  in  hand,  or  in  the  Press, 

Dn  Hodgson  will  publish,  in  October,  a  Treatise  on  the  DiseaMS 
of  Arteries  and  Veins,  comprisiog  the  Patholoey  and  Treatment  of 
Aneurisms  and  Wounded  Arteries.  The  Work  will  coosist  of  One 
Volume,  8vo,  illustrated  by  a  Series  of  Eneravinn  in  4to. 

Dr.  Mutton  has  nearly  ready  for  publication  a  Second  Edition  of 

Recreations  in  Mathematics  and  Natural   Philosophy,  in  four  Sto 

'Volumes,  with  neatly  100  4to  plates.  ' 

.  Dr.  Hales'  New  Analysis  of  Chronology,  with  a  Copious  General 

Index  will  appear  early  in  the  Winter. 


ISIS.}  Meteoroloeioal  -  TahU. 

Article  XIV. 
METEOROLOGICAL  TABLE. 
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Wind. 

Max. 

Hin. 

Med. 

lUi. 

Mil. 

H«d. 

E«p. 
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7th  Mo. 

July  20 

E 
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75 

56 
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_ 

> 

31 

N  W 

29-55 
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68 

57 
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— 

22 
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75 

58 
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_ 

23 

s  w 
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29-42 

29-460 

7S 

53 
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I -00 

24 

w 
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29-40 
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74 

55 
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77 

25 
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73 

53 
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4 

26 
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69 

53 
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^ 
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«7 

w 
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75 

51 
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•32 
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0 

2S 

w 
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77 

50 

63-5 

2S 

E 

SCK)? 
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78 

54 
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»- 

.. 

30 

S 

29-91 

29-80 

29-855 

82 

60 

71-0 

■56 

31 

N  W 

2995 

29-95 
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78 

53 

65-5 

Slh  Mo 
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29-96 

29-93 

29-9*5 

78 

59 

68-5 

w 

5 

2 

w 

29-93 

29-81 

29370 

79 

56 

67-5 

__ 

3 
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29-78 

2972 

29750 

76 

51 

63-5 
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2975 

29-55 

29-650 

73 

49 

61-0 

'_ 
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t 

5 

s 

39-53 

29-42 

29-475 

71 

49 

60-0 

•26 

6 

N  W 

29-85 
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29-690 

73 

54 
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74 

49 

61-5 

^ 

8 

s  w 

29-89 

29-87 
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75 
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9 
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70 

49 
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57 
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11 
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29-98 
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79 

51 
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'30 

12 

S    W 
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29-925 

80 

54 
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72 

43 
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72 

57 
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50 
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75 

47 
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llie  oltiemllont  la  «bcIi  line  of  (he  (able  appl?  (o  «  period  of  tiTnlj-faar 
nonrt,  becinniDE  at  9  A.  M.  od  (he  day  iadicated  In  Ibe  flnt  columa..  A  dub 
molt*,  ttat  (be  reinll  ii  iaclnded  In  the  ncK  follaw iof  obietTation. 


Seventh  Monlk.  —  23.  ContiaDed  beary  nia  for  above  two 
tiours,  p.  va'.  with  distant  thunder.  2i.  A  thunder  shower  about 
^tee  p.  m.     Rainbow.     25,  Windy  :  cloudy :  laiobow.    $«»d 
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diver^Dg  shadows  on  a  coloured  twilight,  with  Cimstralus  aod 
haze  lo  the  S.  26.  Fair,  a.  m.  At  noon  began  a  steady  rain, 
with  distant  thunder.  In  the  evening  several  distinct  Nimln;  in 
particular,  a  well  formed  one  in  the  N.  E.  27>  a.  m.  Cutmdo' 
stratus :  p.  m.  rain,  with  distant  thunder.  In  the  evening  dis- 
tinct Nimln,  and  a  rainbow :  mach  colour  in  the  twilight,  with 
broad  shadows  on  it.  28.  Much  dew  :  Cumulus^  wld^  Ctma. 
At  sun-set  a  calm  air,  with  large  plumose  Cirri,  highly  coloured. 

29,  A  clear  day:  the  wind  passed  from  S.  to  E.  Twilight 
brilliant,  with  dew:  the  new  moon  showed  a  well  defined  disc. 

30.  Cumulus,  with  Cirrus  passing  to  the  inferior  modifications. 
In  the  evening  there  was  the  addition  of  haze,  with  a  pink  colour 
in  the  twilight.  It  lightened  frequently  befuie  ten  at  night  very 
far  in  the  S.  E.  with  the  wind  S. 

Eighth  Month. — 1 .  Rain  at  five  a,  xo. :  succeeded  by  a  close 
canopy  of  Cumulostratus.  At  sun-set  Cirrus^  with  CirrocttmuUis  i 
twilight  opake,  somewhat  orange- coloured.  2.  Much  the  same 
phenomena  as  yesterday.  3.  Some  drizzling  showen,  with  wind, 
a.  m.  Sun-set  very  dark,  the  sky  being  full  of  low  broken  Cu- 
muli:  night  windy.  4.  a.  m.  Windy,  with  Cumulus,  which 
p.  m.  inosculated  with  CirrostTotus  nbove  tt.  5.  Rain  early :  the 
wind  S.  In  the  evening  {after  several  showers)  clouds  in  varuus 
modifications,  the  wind  W.  with  lightning  to  the  S.  6.  Much 
wind  at  N.  W ,  with  Cutmilus :  a  shower,  p.  m.  8.  Close  Cumu' 
lostratks  most  ot  the  day.  Rain,  evening.  9.  Wind  brisk  at' 
N.N.W.  a.  m.  At  noon  the  upper  clouds  were  perceived  not  to 
ib%ve  with  this'  wind  :  at  evening  it  fell  calm  :  there  were  now 
in  the  sky  rose-coloured  Cirri,  in  stripes  from  S.E.  to  N.W. 
with  Cirrostratus  and  Cumuloslratus  in  a  lower  region ;  twilight 
orange,  surmounted  with  rose-colour.  11,  A  Sfraftu  after  sun- 
set, with  CirrGstntas  remaining  above.  Small  scinlillant  meteors 
now  appeared,  falling  almost  directly  down,  and  seeming  to 
origiuaie  very  low  in  the  atmosphere.  13.  Cirrus  and  Cirrocu- 
midas  abounded.  There  was  a  slight  shower  about  noon.  \A, 
Overcast :  a  little  rain  after  sun-set.  16.  The  maximum  of  lem< 
peraturcj  for  24  hours  past,  occurred  at  9  a.  m.  17.  Overcast : 
windy. 

RESULTS. 

Prevailing  Winds,  Westerly. 
Barometer:  Greatest  height S0*17  incHes; 

Least 29*40  inches; 

Mean  of  the  period 29-799  inches; 

Tliermometer:  Greatest  height 82* 

Least , .  .47° 

Mean  of  the  period 63'88" 

Evaporation,  3*42  inches.        Rain,  2*61  inch. 
Tottenham,  Eighth  Month,  25^  1813.         L.  HOWARD- 
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Artici-e  I. 

Biographical  Account  of  Sir  haac  Newton,* 

Sir  ISAAC  NEWTON  was  bom  on  ChriBtmas-day,  old 
style,  1642,t  at  Woolathorpe,  in  the-parish  of  CoJstfer worth,  in 
tne  county  of  Lincoln,  near  three  months  after  the  death  of  iiJa 
&ther,  who  was  descended  from  the  eldest  branch  of  the  family 
of  Sir  John  Newton,  Bart,  and  was  Lord  of  the  Manor  rf 
Woolsthorpe.  'Hie  family  came  originally  from  Newtown,  ia 
tbe  county  of  Lancaster,  from  which  probably  they  took  thek- 
iiatne.  His  mother  was  Hannali  Avscoiu^b,  of  an  ancient  and 
lionoarable  family  in  the  county  of  Lincoln.  She  was  married 
s  second  time  to  the  Rev.  Barnabas  Smith,  Rector  of  NorUi 
Witham,  and  had  by  him  a  son  and  two  daughters,  from  whom 
were,  descended  the  four  nephews  and  nieces,  who  inherited  Sir 
Isaac's  personal  estate.  Sir  Isaac  went  to  two  little  day  schools 
at  Skillington  and  Stoke,  till  be  was  twelve  years  old,  when  he 
wag  sent  to  the  great  school  at  Grantham,  under  Mr.  Stokes, 
*bo  had  the  character  of  being  a  very  good  school  master.  While 
>t  Grantham,  he  boarded  in  the  house  of  Mr.  Clarke,  an  apothe- 
ca^,  whose  brother  was  at  lliat  time  usher  of  the  school. 

Here  he  soon  gave  proofs  of  a  surprising  genius,  and  asto- 
nished his  acquaintances  by  his  mechanical  contrivances.     In- 

•  Prom  Dr.  Thomson't  Hiilory  of  the  Royal  Saclcl}',  p,  277. 

t  WhcD  born  he  viat  %<>  liltlr  ths(  his  mcl'^i^r  used  to  sij  ihat  he  mij^hl  have 
been  pm  ioio  n  quart  mug;  and  to  iinlikejif  to  live,  Ibnl  two  vi>meD,  who  nerr 
Knt  lo  Lodv  Pakenhara'!,  at  North  >VitbdiD,  for  iaaiethiii(  for  liiin,  did  Boltx.- 
f Mt  lo  find'  Iiim  alive  a(  tbelr  return. 

Vol.  li  N«  IV.  Q  n    ■    \ 
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Itead  of  playing  amone  other  boys,  be  ■Iwaysbuiied  himself  in 
jnakisgcorioiiticB,  and  modelsof  woodof<uffereDtkuids.  For 
thiB  purpose  he  had  fmt  little  saws,  hatchets,  hammers,  uid  all 
Borts  of  tooU,  which  nc  knew  how  to  tise  with  great  dexterih^. 
He  etea  went  so  far  as  to  make  a  wooden  dock.  A  new  wind- 
mill was  set  up  about  this  time  near  Grantham,  in  the  way  to 
Gunnerby.  Yotmg  Newton's  imitating  geniuB  was  excited ;  and 
bj trequently  prying  into  the  tabric  otit,  as  they  w«re  mabine 
it,  be  contrivea  to  make  a  very  per&ct  model,  which  was  consi- 
dered at  least  equal  to  the  workmanship  of  the  oricinaL  This 
sometimes  he  set  upon  the  house-top  where  he  lodged,  and 
clothing  it  with  sailH  the  mnd  readilv  turned  it.  He  put  a  mouse 
into  this  machine,  which  he  called  his  miller;  and  he  contrived 
matters  so  that  the.faiouse  would  torn  round  the  mill  whenever 
he  thought  proper.  He  used  to  joke  too  about  the  miller  eating 
the  com  that  was  put  into  the  mill.  Another  of  his  contrivances 
was  a  water  clock,  which  he  made  out  of  a  box  that  he  begged 
from  the  brother  of  his  landlord's  wife.  It  was  about  fourfeet 
in  height,  and  of  a  proportionable  breadth-  There  was  a  diid 
plate  at  top,  with  figures  for  the  hours.  The  index  was  turned 
hy  a  piece  of  wood  which  either  fell  or  rose  by  water  drop- 
ping, 'ntie  stood  in  the  room  where  he  lay,  and  he  took  care 
'every  morning  to  supply  it  with  its  proper  qouitlty  df  water. 

These  fencies  semetimes  ^grossed  so  much  of  his  .thoughts, 
that  be  was  ^t  to  neglect  his  book,  anddull  boys  werenow  and 
dien  put  over  him  in  his  form.  Butthistnade  hiia  redonble'fais 
•puiis  to  overtake  them ;  and  such  was  his  edacity  tbat  he  could 
-soon  do  it,  and  outstrip  them  when  he  pleased ;  and  this  was 
taken  notice  of  by  hik  master.*  Still  nouiag  could  induce  him 
toiayasidehis  medianical  invendtms ;  bat  cbri^ bcdidajn and 
-every  moment  allotted  to  |Jay,  be  employed  himsuf  in  knocking 
-Mid  hammo-tDg  in  his  kx^nng  rocHO,  pursuing  the  strong  bait 
0f  his  inclination,  not  rally  m  tbii^p  seriouit,  but  likewise  in 
ludieroDs  contrivances,  caleiifaited  to  please  his  schoolfellows  u 
wt^  as  himself:  as,  for  canmi^e,  paper  kites,  which  he  first  in- 
trodueed  at  Grantham.  He  took  pains  to  find  out  their  jinxier 
proportion  and  figures,  and  the  pn^ter  place  for  fixing  the  stmv 
to  taem.  He  made  lanterns  ol  paper  o-inpled,  which  be  used 
to  SO'  to  school  b^  in  winter  mornings,  with  a  candle,  and  he 
tiea  them  to  the  tails  of  his  kites  in  a  daric  si^t,  which  at  first 
ifr^tened  tlie  country  people  exceedingly,  who  took  his  candles 
iot  cobietb   He  waS'  no  less  diligent  in  cmerving  the  motion  of 

•  Sii  iMac  ued  (0  relate  th&l  he  iroi  veTf  negligeot  at  Mbaal,  and  tci? 
l«w  in  it,  liil  tke  iMy  abate  him  gate  bim  a  klik  on  (be  beily,  which  put  him 
lo  iitaX  pain.  Kot  content  with  having  Ihrubed  h<i  adfenarj,  Uir  IebSc  conM 
Bol  rett  till  be  bad  fat  beFore  him  in  the  scfaDol  i  and  Truni  tjial  (isie  ho  mnti- 
nned  rising  till  he  was  thr  hrad  bay. 
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the  MiB,  f^tednlly.  in  the  ywd  of  tbe  houw  where  he  lir^d, 
^Mmt  tfae  wall  and  loaSt  wherein  he  drore  pc^  to  mark  tbe 
WBTB  «ad  half  hours  made  by  the  shwle.  Tbese^  by  some  yean* 
observation,  he  made  very  exact,  ao  that  any  body  knew  what 
o'«lodt  it  waa  by  Isaac'*  oiid,  »8  th^  usually  called  iu 

Hw  turn  for  drawing  which  he  acqaired  without  any  aanat* 
tmce,  was  equfllljr  remarkable  with  hia  mechanical  inventions. 
He  filled  hi*  wm^  room  with  pictures  of  his  own  making; 
•Dpied  partly  &oai  prints,  and  partly  from  the  life.  Among 
offiets,  wwe  portraits  of  sevenu  of  the  kings,  of  Dr.  JDonoe, 
and  of  Mr.  8t<^a,  his  school- master.* 

Mrs.  Vincent  was  niece  to  the  wife  of  Sir  Isaac's  landlwd,  at 
GnHOtbam,  and  lived  with  him  in  tiie  sane  bouse.  Accwding 
(0,  her  ttoconnt,  he  very  seldom  jiHned  with  his  school-fellows  in 
ihtir  boyish  amnaeioeBts,  but  cnose  rather  to  be  at  home,  evea 
amoag  thegiria,  and  would  frequently  make  little  tables,  cup- 
baudsi  andotber  ntouils,  for  her  and  her  play  fellows  to  act 
'imx  babies  tod  trinkets  in.  She  mentioned,  likewise,  a  cart 
wfaidi  be  made  with  four  wbeelj,  in  which  he  would  sit,  and  by 
turnip  A  vindku  about,  made  it  carry  him  round  the  hoasa  . 
whenever  he  pteued.  He  is  said  to  have  contracted  an  attach- 
(oenl  to  Mrs.  Vincent,  whose  maiden  name  was  Stor^,  and 
would  have  msrried  her,  but  being  himself  a  F^ow  (^  »  CkA^ 
lege,  widi  lurdly  any  Mher  income,  and  she  having  litUe  or  no 
mune  of  her  own,  he  judged  it  impmdait  to  enter  into  ai^ 
matrinwnial  cmnecdon.  But  he  continued  to  visit  her  m  loos 
as  be  lived,  after  ho*  marriage,  and  repeatedly  ^i^ied  her  w^ 
mon^  when  she  wanted  it. 

During  all  this  time  die  mother  of  Sir  Isaac  lived  at  NfVtlk 
Witham,  wiA  her  second  husband;  bu^  tqxm  bis  death,  sbs 
Betunied  to  Wo<^thorp,  and,  in  ordertosave  expenses  as  much 

'  Bf  uiTtrAcd  bit  nephew,  Mr.  CsBdaill,  Aal  he  had  n  hdlKy  U  fMkilf 
lersea,  Thii  ia  ihelMK  rraarLablc,  ju  he  had  been  li«»rd  lo  exyrauacsa. 
trmpt  far  roeiry.  Jlcace  tl  Is  probable  that  tke  foUavrlnj  Hoei,  which  he 
wrote  aoder  the  ponnil  of  Charin  L,  were  of  hU  own  campoailtciB.  They 
wcM!  gtvcB  hy  Dr.  SiHfcetj,  ti»m   Mn.  Visceni,   wha  repeated  dNm,  fron  . 

,   A  iMretart  By  MiBl  rcqnlreito  try,   • 
IT  prajen  eaa  give  me  wkat  the  wan  ieaj. 

Three craaFaidiXingoiAcd here  ia anln da 
PfCKBt  (heir  altje«ti  to  mj  knowing  *1ew. 
Earth'!  crown,  thai  at  my  feet,  1  can  diadahi, 
WUch  hMTj  h,  and,  at  tbe  heit,  but  Mtn. 
Bat  iwvrmcriun  *f  IhMai  I  glsdly  greri: 
Sharp  is  (liiicrowQ,  bnt  p^  lo  sharp  ai  iireet. 
The  cronD  oratory  thai  I  yonder  lee 
1>  full  of  bUH  and  of  elhnitj. 

ftat  thrj  wefc  wriltcB 
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ss  she  could,  she  recalled  her  son  from  school,  in  order  to  make 
him  serviceable  at  Woolsthorp,  in  managing  the  farm  and 
country  business.  Here  he  was  employed  in  euperiatending  the 
tillage,  grazing,  and  harvest;  and  he  was  frequently  sent  on 
Saturdays  to  Grantham  market,  with  com  and  other  commodi- 
ties to  sell,  and  to  carry  home  what  necessaries  were  proper  to 
be  bought  at  a  marJtet-lown  for  a  family ;  but,  on  account  of  his 
Touth,  his  mother  used  to  send  a  trusty  old  servant  along  with 
nim,  to  put  him  in  the  way  of  business.  Their  inn  was  at  the 
Saracen's  Head,  in  Westgate,  where,  as  soon  as  they  had  put 
up  their  horses,  Isaac  generally  leli  the  man  to  manage  the 
marketing,  and,  retiring  to  Mr.  Clarke's  garret,  where  he  used 
to  lodge,  entertained  himself  with  a  parc«  of  old  books,  till  it 
was  time  to  go  home  again ;  or  else  he  would  stop  by  the  way, 
between  home  and  Grantham,  and  Ue  under  a  hedge  studying 
till  the  man  went  to  town  and  did  the  business,  and  called  upMi 
him  on  his  way  back.  When  at  home,  if  his  mother  ordered 
him  into  the  lields  to  look  after  the  she^,  the  corn,  or  upon 
any  other  rural  employment,  it  *ent  on  veiy  heavily  under  his 
management.  His  chief  delight  was  to  sit  under  a  tree  with  a 
book  in  his  hands,  or  to  busy  himself  vrith  his  knife  in  cutting 
wood  for  models  of  somewhat  or  other  that  struck  his  fancy ; 
or  he  would  get  to  a  stream  anil  make  mill-wheels.* 

This  conduct  of  her  son  induced  his  mother  to  send  him  to 
Grantliam  school  again  for  nine  months ;  and  then  to  Trinity 
Coll^;e,  in  Cambridge,  where  he  was  admitted  the  5th  of  June, 
1660.  He  always  informed  himself,  beforehand,  of  the  books 
which  his  tutor  intended  to  read;  and  when  he  came  to  the 
lectures,  he  found  he  knew  more  of  them  than  his  tutor  him- 
self. The  first  books  which  he  read  for  that  purpose,  were 
Saunderson's  Logic,  and  Kepler's  Optics,  A  desire  to  know 
whether  there  was  any  thing  in  judicial  astrology  first  put  him 
npon  studying  mathematics.  He  discovered  the  emptiness  of 
that  study  as  soon  as  he  erected  a  figure ;  for  which  purpose  he 
made  use  of  two  or  three  problems  in  Euclid,  which  he  turned 
to  by  means  of  an  index.  He  did  not  then  read  the  rest,  looking 
upon  it  as  a  book  (xintainingoniyplain  and  obvious  things.  This 
neglect  of  the  ancient  mathematicians,  we  are  told  by  Dr. 
Pemberton,  he  afterwards  regretted.  The  modem  books  which 
he  read  gave  his  mind,  he  conceived,  a  wrong  bias,  vitiated  his 
taste,  and  prevented  him  from  attaining  that  t^egance  of  demon- 
stration which  he  admired  in  the  ancients.  The  first  mathema- 
tical book  that  he  read  was  Descartes'  Cieoraetn^j-and  he  made 
himself  master  of  it  by  dint  of  genius  and  apphcation,  without 
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going  through  the  osual  steps,  or  having  the  assistance  of  any 
person.  His  next  book  was  the  Aritlinietic  of  Infinites,  by  Dr. 
W'aliis.  On  these  books  he  wrote  comments  as  he  read  uiem, 
and,  reaped  a  rich  harvest  of  discoveries,  or,  more  properly, 
indeed,  made  almost  all  his  mathematical  discoveries  as  he  pro- 
ceeded in  their  pei-usal. 

In  1664  he  bought  a  prism,  as  appears  by  some  of  his  own 
sccounts  of  expenses  at  Cambridge,  to  try  some  experiments 
upon  Descartes'  doctHoe  of  colours,  and  soon  satisfied  himself 
that  the  hypothesis  of  Descartes  was  destitute  of  foundation. 
The  further  prosecution  of  the  subject  satisfied  him  respecting 
the  real  nature  of  light  and  colours.  He  soon  after  drew  up  an 
account  of  his  doctrine,  which  was  published  in  the  Philoso- 
phical Transactions,  and  unfortunately  gave  origin  to  a  contro- 

.  versy  between  him  and  some  foreign  opticians,  which  produced 
an  unhappy  efiect  upon  his  mind,  and  prevented  him  from 
publishing  his  mathematical  discoveries,  as  he  had  originally 
intended.  He  communicated  them,  however,  to  Dr,  Barrow, 
who  sent  an  acc6unt  of  t!iem  to  Collins  and  Oldenburg,  and  by 
that  means  they  came  to  be  known  to  the  Members  of  the  RoyaJ 
Society. 

He  laid  the  foondationofall  his  discoveries  before  he  was  24 
years  of  age.  In  the  year  166S,  when  he  retired  to  his  own 
estate  on  account  of  the  plague,  the  idea  of  his  system  of  gravi- 
tation 6rst  occurred  to  him,  in  consequence  of  seeing  an  apple 
fall  from  a  tree.  This  remarkable  apple-tree  is  still  remaining, 
and  is  usually  shown  to  strangers  as  a  curiosity.  At  that  time, 
not  being  in  possession  of  any  accurate  measure  of  the  earth's 
surface,  he  estimated  the  force  of  gravity  erroneously,  and  foimd, 
in  consequence,  that  it  was  not  capable  alone  of  retaining  the 
moon  in  her  orbit.  This  induced  him  to  dismiss  his  hypothesis, 
at  that  time,  as  erroneous.  But  afterwards,  when  Picard  had 
measured  a  degree  of  the  earth's  surface,  with  tolerable  accu- 
racy, he  was  enabled  to  make  a  more  precise  estimate,  and  found 
that  the  force  of  gravity  exactly  accounted  for  the  moan's  mo- 
tion in  her  orbit.  He  applied  his  doctrine  to  the  planets  and  the 
whole  solar  system,  and  found  it  to  account,  in  a  satisfactory  man- 
ner, for  the  whole  phenomena  of  the  motions  of  these  bodies. 

In  1667  he  was  elected  Fellow  of  Trinity  College,  in  Cam- 
bridge; and,  in  1669,  Dr.  Barrow  resigned  his  Mathematical 
Professorship  to  him.  In  1671  he  was  elected  Fellow  of  the 
Royal  SocieU-.  It  is  stated,  I  do  not  know  upon  what  authority, 
that  at  this  time  he  was  so  poor  that  he  was  obliged  to  apply  to 
the  Society  for  a  dispensation  from  tlie  usual  contribution  of  a 
shilling  a  week,  which  all  the  Fellows  of  the  Society  regularly 
pay.-  His  estates  (for  he  had  two)  were  worth  about  80/.  a  year. 
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I  do  not  know  the  value  of  his  FeUowslilp,  nor  of  his  Profewor- 
ship,  but  both  together  confd  not  be  less,  aarely,  than  \oot.  s 
year ;  so  that  his  income,  at  that  time,  could  BOt  wdl  be  lese 
than  !tOO/.  a  year.  Upon  this,  indeed,  he  had  his  mother  and 
her  fiimily  to  support  j  but  if  we  coniider  the  expense  of  livii^ 
in  1871,  we  can  nardly  pronounce  Mr.  NeMon,  at  that  time,  a 
poor  man.  Tn  1675  he  had  a  dispensation  from  King  Charles 
ll.  for  retuning  his  Fellowship  without  taking  orders.  In  1687 
he  was  chosen  one  of  the  Del^ates  to  represent  the  Universi^ 
of  Cambridge,  before  the  Hi^  Comraisrion  Court,  ta  answtf 
for  their  refusing  to  admit  Father  Francis,  Mastei'  of  Artfe,  imoa 
the  King's  mandamus,  without  his  taking  the  oaths  prescribed 
by  the  statutes.  He  was  a  great  instrument  in  perstiading  his 
colleagues  to  persist  in  the  maintenance  of  their  rights  and  piii 
Tildes.  So  strenuous,  indeed,  was  the  defence  which  he  iomc, 
fbat  the  Crown  tboughtproper  to  drop  its  pretensions.  In  168)1 
he  was  chosen  by  the  University  of  Cambridge,  Member  of  the 
Convention  Parbament,  and  sat  in  it  till  its  dissolution.  He  was 
^osen  Member  of  Parliament  also  for  the  same  Univer^^  in 
1701.  In  1696  the  Earl  of  Hali&x,  at  that  time  Mr.  Mon* 
tafue,  and  Chancellor  of  the  Exchequer,  who  was  a  great  ^atnm 
ofthe  learned,  wrote  him  a  letter  to  Cambridge,  acquainting 
him  that  he  had  prevdled  with  the  King  to  make  him  Y/tatd-vA 
of  the  Mint.*  In  this  post  he  did  sign^service  in  the  gtait  re- 
coina^  which  took  puice  soon  after.  In  1 699  he  was  made 
Master  and  Worker  of  the  Mint ;  in  which  situation  he  con- 
tinued  till  his  death,  and  behaved  himself  with  an  universal 
character  of  integrity  and  disinterettedness.  He  had  frequent 
opportunities  of  employing  his  skill  in  mathematics  and  che- 
mistry, particularly  in  his  Table  of  Assays  (^  Foreign  Cwu, 
which  is  printed  at  the^id  ofDr,  Arbutlmot's  Bookof  Cbuis. 
In  1 701  be  made  Mr.  Whiston  his  Deputy  Professor  <^  ifo- 
thematics  at  Cambridge,  and  gave  him  aO  the  sdary  from  that 
tim^  tboufi^  he  did  not  absolutely  resign  the  Profesaorsh^  till 


I  AK  TCrj  gUd  Ihot  «t  Imt  I  can  cite  jou  s  good  proof  af  oif 
friendship,  ud  the  ctleem  (he  King  hai  of  your  iBerils,  Mr.  OvertiM,  lk« 
VTardcd  of  tbe  Mint,  b  made  one  of  (he  Cannnlsiioaen  of  the  Cmlama,  and  the 
Kilf  bai  proBhed  ne  lo  nMke  Mr.  Hcwtsn  Warden  of  Ihe  Mint.  Tbe  aSce  is 
the  oloat  proprr  far  job  i  'lii  the  ohirf  office  in  Ihe  Miat,  'lit  worth  fiva  or  lil 
hundred  poundt  per  annnn,  and  \a»  uol  tou  much  biuina^  to  require  mare  al- 
lenduce  ihan  yot  may  ipiur.  I  dedre  that  jnn  will  come  up  at  uon  ai  job 
can,  and  will  lake  care  of  joor  warrnnt  jn  Ihe  mean  time.  Let  me  lee  yoa  ai 
•nOD  ai  jon  come  M  taws,  that  I  may  carry  ynnto  kiis  the  King'i  hand.  1  be- 
JkT«  yon  may  have  a  lodging  nev  me.-  1  am,  S:c, 
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1708.  In  tb«  y«ar  1703  he  wm  chosea  Frraidcait  of  tbe  Royal 
Society,  and  caatinued  to  fill  that  hoiuwrablc  aitu»t|on  till  tb^ 
time  at  his  death.  In  170S  ha  was  knighted  by  Queen  Anne^ 
at  CaLinhEi()g[& 

(To  ke  coitliiiueil.). 


Artigjlb  II. 

Some  Mmeralogival  Observations  on  ComtvuU.     By   Tbonuis 

Thomson,  M.D.  F.R.S. 

(With  a  I'late  of  St.  Michael's  Mount.) 

CaastWALL  has  boen  lately  viaited  by  so  many  mineFalogista^ 
and  SQch  ample  details  on  its  structure  have  been  fiirnifahed  by 
the  putdiottions  of  M.  Peluc,  Dt.  Berger,  and  Mr.  Allan^  th^t 
pemapa  taay  thiag  &rther  on  th«  subject  may  seem  superfluous 
I  traveled  throutfh  it  with  such  rapidity,  ania  made  my  observ- 
ationa  ia  such  a  nasty  and  inapertect  manner,  that  I  ought  to 
apdoffue  for  presuming  to  lay  utem  before  the  public :  but  s^ 
some  of  1*e  fonclnaions  which  I  thought  myself  warranted  tQ 
draw  ws  diiierent  fKHa  those  drawn  by  preceding  observers,  and 
«■  the  kamrlttdf^fr  qf  th»  structm-e  of  CoruwaU  c<xistltutes  a  very 
nateEnl  point  in  tho  geology  of  Great  BvitaUi,  I  thought  it, 
bettor  to  pcennt  my  notee  t«  the  public,  e-een  at  the  hazaid  of 
ioHii^  iarte  miitAkes.  They  will  at  least  serve  to  esU  the  attea:* 
don  cnf  fiitawc  obtervers  to  aojoa  -very  material  points,  and  m&y 
m  Bomfr  tpeoMfe  &diitate  their  examioatiou  of  this  interesting 
bat  difficalt  province. 

Tbe  chalk,  ootuttry,  as  &r  as  I  could  observe,  terminates  teq 
milea  wett  from  Dorchester :  but  the  country  between  tliat  place 
and  Ex^tf,  though  hilly,  is  so  coiwletely  covered  wiUi  ^;ass 
or  corn  that  it  is  very  dimcidl  to  make  out  its  structure.  T^ie 
only  rocks  which  I  perceived  were  a  floetz  limestone,  contain- 
ing petri&ctions  and  a  coarse  sandstone,  which  seemed  tu  con- 
tinne  alvost  to  Eateter.  The  soil  round  Exeter  ia  red,  very 
deep,  and  reck<Hied  Mie  of  the  richest  in  England,  It  has  the 
aspect  of  sand,  but  the  tenauty  of  clay,  and  seems  to  be  a  mix- 
tore  of  both. 

On  the  road  diat  leads  north  bom  Exeter,  transition  rocks 
atay^  be  seen.  The  road  has  been  sank  in  them  in  some  places 
to  the  d«^tb  of  about  six  feet,  so  that  they  stand  as  a  wall  on 
the  w«t  sde.  Th&ycoiuist  of  alteroate  beds  of  greywacke  and 
cr^wackfl  slate.  These  beds  are  nearly  vertical  The  slate  i^ 
■hivery,  and  posaesses  tbe  nsuat  characters  of  greywacke  slate. 
The  oedB  of  greywacke  are  ^>  and  the  rock  itself  not  very 
wall  cfaaracterixeo.  HeK  end  there  I  thought  I  oteeryed  thin 
beds  of  flinty  iriate  in  these  rocks. 
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I  visited  the  maiiOTiiese  mine  at  Upton  Pyne,  three  miles 
north  from  Exeter.  The  manganese  occurs  at  the  depth  of 
ISO  feet.  The  snHkce,  and  for  a  considerable  depth,  consists 
of  a  red  coloured  (B^vel :  then  comes  a  coarse  and  very  hard 
sandstone,  compos^}  of  fragments  of  flinty  slate,  quartz,  day 
slate,  Stc.  I  conceive  it  to  be  a  transition  sandstone,  and  inti- 
mately connected  with  gre3-wacke.  The  manganese,  as  far  as 
I  could  determine,  constituted  a  bed ;  but  particular  circum- 
■tance^.pieyentcd  me  from  being  able  to  aiicertain  the  point  in 
a  satisfactory  manner. 

Whether  the  transition  rocks  continue  all  the  way  from 
Exeter  to  Plymouth,  I  do  not  know.  The  hill  immediately  to 
the  south  of  Exeter  is  thick  strewed  with  flint.  To  the  south 
of  that  occur  beds  of  limestone:  but  from  Ivy  Bridge  to  Ply- 
mouth the  rocks  are  clay  slate,  Tliis  clay  slate  I  conceive  to 
be  transition,  because  it  is  continued  without  interruption  to 
Plwnouth,  where  the  clay  slate  is  indisputably  transition. 

The  rocks  round  Plymouth  are  so  well  exposed,  and  so  wdl 
characterized,  that  there  can  be  no  hesitation  about  the  class  to 
which  they  belong.  I  saw  only  two  kinds  of  rock,  namely, 
limeslojze  and  clay  ainle.  The  limestone  rocks  form  low  round- 
backed  hills,  which  surrotmd  the  bay ;  and  they  are  every  where 
wrought  for  lime,  which  is  carried  to  considerable  distances,  and 
employed  as  manure.  The  colours  of  this  limestone  are  various, 
blue,  red,  white,  and  grey,  often  mixed  irregularly,  but  some- 
times disposed  as  if  in  regular  beds.  Its  lustre  is  glimmering, 
and  seems  to  proceed  from  small  crystals  of  calcareous  spat 
scatteie<l  through  it.  The  fracture  is  splintery,  with  a  tendency 
to  the  small  conchoidal.  This  description  characterizes  the 
most  common  transition  limestone.  Hence  there  can  be  no 
hesitation  in  tonsidering  the  Plymouth  limestone,  and  all  the 
rocks  that  alternate  with,  it,  as  transition. 

In  most  places,  as  iii  the  rocks  between  Plymouth  and  the 
Dock,  and  at  the  north  side  of  Mount  Edgecunlbe,  it  seems  to 
dip  towards  the  sea  at  aii  angle  of  about  70°;  but  on  the  north 
fiice  of  Mount  Wise,  under  the  telegraph,  it'has  the  aspect  of 
•  horizontal  strata,  varying  in  thickness  from  that  of  a  leaf  of 
paper  to  a  foot  or  more.  These  apparent  strata  arc  distinguished 
hy  the  alternation  of  different  colours,  chiefly  red  and  irfiite. 

I  was  at  some  pains  in  examining  this  limestone,  to  see  whe- 
ther I  could  detect  any  animalVemaina  in  !t,  because  Mr.  Play- 
fdr  informs  ustliat  he  found  a  shell  in 'it;  but  all  my  labour  was 
to  no  purpose!  I  found,  indeed,  the  patella  mdgata  mixed  with 
fragments  of  it;  but  the  shell  was  recent,'aad  obviously  h^ 
come  from  tlie  shore.  Indeed,  I  am  not  aware  that  any  shells 
have  ever  been  observed  in  this  kind  of  transition  limestone,  the 
petrifactions  which  it  contains  being  of  a  different  kind.  Hence 
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it  a  not  milikely  that  Mr.  Playiair  may  have  been  deceived  by    . 
some  appearance  similar  to  that  of  the  patelis,  which  had  at 
first  almost  deceived  mysdf. 

The  clay  slate  breaks  easily  into  tlun  slates  of  a  good  size,  and 
is  oiten  used  for  roofing,  and  tvea  for  covering  the  wtdlg  of 
houses.  \u  most  common  colour  is  dark  blue,  though  some- 
times it  is  purple.  Its  lustre  is  glimmering,  from  specks  of 
mica,  which  are  best  seen  when  you  examine  the  cross  fracturo- 
of  a  thick  piece.  It  Contains  numerous  thin  beds  of  quartz, 
ud  is  often  traversed  by  quartz  veins  running  in  all  directions. 
All  these  cbsrai^ra  are  well  known  to  belong  to  transition 
day  slate ;  so  that  they  corroborate  the  conclusions  drawn  from 
the  limestone,  if  corroboration  be  necessary. 

Id  several  places  I  found  beds  of  limestone  and  day  slate 
alterntUing.  In  Roing  frova  Plymouth  to  the  Dock,  by  the  new 
road  over  the  bridge,  we  pass  by  a  range  of  limestone  rocks,  in 
which  two  di&rent  beds  of  clay  slate  may  be  observed ;  the  first 
in  alow  part  of  the  rock.  Thelineof  junction  appeared  to  me 
to  run  from  north  to  south ;  but  this  was  probably  a  deception, 
from  the  way  in  which  the  two  rocks  had  been  quarried-  I^he 
lecond  bed  lies  farther  west;  and  the  line  of  junction  may  be 
traced  for  some  way  from  west  to  east,  both  rocks  dipping  to  the 
sea  at  an  angle  of  about  70°.  As  we  walk  west  the  clay  slate 
diesppearE ;  out  its  place  is  supplied  by  a  portion  of  the  lime- 
none,  which  assumes  a  slaty  structure. 

Between  Plymouth  and  Grampound,  travelling  along  theroad, 
I  observed  no  other  rock  but  clay  slate.  At  Grampound,  clay 
slate  and  greywacke  alternate;  and  this  alternation  continues 
all  the  way  to  Truro.  The  road  between  Grampound  and  Truro 
is  mended  withi  greywacke.  About  1 00  yards  east  of  the  fourth 
milestone  from  Truro,  there  is  a  quarry  of  greywacke  on  the 
south  side  ofthe  road.  The  greywacke  is  remarkably  well  cha- 
racterized, and  exactly  resembles  the  some  rock  in  the  Pen  tlands 
near  Edinburgh, 

I  did  not  find  that  the  Cornish  miners  gave  the  name  of  j^i^cu 
to  greywacke,  as  Dr.  Berger  and  Mr.  Allan  seem  to  have  tak^i 
for  granted  they  did.  Tlie  rock  does  not  occur  in  any  of  the 
mines  that  I  visited;  nor  could  I  find  that  it  bad  been-distin- 

Sished  by  any  particular  name..  The  term  killas  is  applied  in 
•mwall  solely  to  day  slate,  both  primitive  and  transition.  If 
mica  slate  occurs  it  will  also  have  the  same  name ;  but  I  did  not 
observe  any  mica  slate  in  any  of  the  mining  districts  which  I 
visited. 

The  town  of  Truro  is  bnilt  of  a  stone  very  much  resembling 
Bath  stone.  It  is  a  kind  of  oolite.'  As  this  stone  ii  procur^ 
from,  a  quarry  lying  on  the  sooth  side  of  Truro,  it  must,  I  con- 
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c^e,  lie  among  the  tnniutjon  rocks ;  but  hi  I  did  not  'wet  tfar 
qwnrrfy  I  cut  ^re  no  infomutioD  ropediag  it. 

The  clayskte  and  gmywacke  extend  Mfiiraaalftu  tbe-nrar 
Hri,  riwat  four  mites  sondi  of  Fainioiilli.  I  cnmadtiis Hioutfa 
•  oC  Hurt  river  in  the  erening,  landed  at  PortsHo,  and  ipEott  the 
night  in  a  fishermsn's  cott^;e.  Next  monting  the  day  slatewaa 
no  kmger  twbe  i>een.  The  rocks  at  PortaUa  are  poiphyiy.  The 
base  if  a  contact  felMwr^  a^roachtng  miieirtut  to  homstoBe 
in  itB  hardness  and  fttcbaa.  This  ■pai)i\yiy  continued  Iwt  » 
short  way  as  we  walked  aooth,  and  was  socceedcd  hy  a  beautifiil 
and  very  hard  grsenstone^  inCerspeissd  bne  and  these  nhh  bed* 
of  graenRton»porphjir][.  This  greenstone  8{^>eared  to  ice  to 
extend  south  about  tluree  miles ;  bnt  as  I  went  oloi^  the  aaa 
dior^  and  foUowed  the  windings  of  the  coasts  it  was  not  easy 
to  fena  an'  accnrate  ctmception  of  the  true  bnodth.of  the  beda 
ever  which  1  passed. 

Thegreenstoneis  followed  by  a  very  beantiial  bed  of  dudtaga 
rock.  Tbis  rock  has  been  irequently  observed  in  other  countries, 
and  is  well  known  to  be  intimatdy  connected  with  serpentine. 
The  Italians  have  given  it  the  name  o£  gahbra  ;  bat  Vcm  Buch, 
who  met  with  it  in  dimdance  in  NorwaVr  bag  diitinouisbed  it 
by  the  name  of  diailaga  rock,  a  name  which  J  have  aoiapted,  as 
more  suitable'  to  onr  langoage  than  gabira.  It  ia  composed  of 
compact  f^par  and  diidiage.  Is  the  pminsula  of  the  Lizzard, 
the  diallage  is  usually  brown,  comaiaJy  with  a  shade  of  gt:ey  at 
green.  TKl^lsparissonetiiaesdaricaoloiired,  sometimes  white. 

The  road  by  the  sea-side  in  this  psst  of  the  peninsula  becuae 
•0  difficult  that  I  was  obtioned  to  leave  it,  and  potctmte  into  tiie 
iatoior  of  the  country.  The  conaequrace  wws,  diot  I  mimnil 
the  terminalieaorthediallaaerockTaiuldieconunencaDeA^ 
the  strptntMe,  the  bed  whidi  fiillowt  next  in  order;  far  t^ 
interior  of  this  peninsahi  ctmsists  of  a  flat  laad,  whol^  covwed 
with  headir  or  grass,  o«coro;  so  that  the  rocks  are  ^motfereiy 
where  hid  from  our  view.  The  serpentine  appeared  to  me  to 
cooMoaice  between  four  and  five  rules  north  Irom  the  linanl 
PKuatraodit  continues  to  within  idxnthBlf  andteof  HieU^it* 
house.  The  serpentine  ofthelisEzard  it  the  ccnunonserpentme^ 
and  is  distingniMicd  by  the  usual  variety  of  cdours  of  that  bcon- 
dfol  rock,  but  red  is  by  fitr  the  rKM  prevalent.  On  the  sea 
shore  it  is  every  where  altered  <hi  the  sor^ce  by  ^le  action  of  the 
weather:  h  is  covered  by  a  thin  white  cnist,  and  every  wh»e 
split  by  inoumeroUe  rifts,  which  appeared  to  me  to  separate  very 
accurately  all  the  difierent  coloured  pieces  from  each  other. 

AboBt  naif  a.  mile  from  the  lizzarn  Point  die  lerpentme  ter- 
mmates,  snd  is  siicceeded  by  a  bed  of  day  alat^  lAath  cod- 
tinnes  to  the  ses  Aiott,  and  constitutes  the  mest  southern  extve- 
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vatf  of  Great  Britwn.  Thk  clay  alaee  poeiesses  an  aniuual 
propoTtioD  (^umca;  but  it*  chafasteni  are  ^aoaa  of  clay  slate, 
and  not  of  mica  AaXe^  at  Dr.  B^'ger  has  called  it^  nusled,  I 
^ntatae,  bv  the  quantity  oS  aata.  which  it  contaitu. 

All  tl^  above  deecribed  bed**  which  constitute  Uie  penituula- 
of  the  Liziard,  lie  in  a  oonfonAable  position  to  each  other^  sod 
dip  to  the  Booth  at  an  anele  of  more  toan  70°,  aa  is  the  caae  with- 
the  transition  slate  on  meir  north  side.  Hence  they  all  lie  on 
tliat^te,  and  if  produced- north  would  cover  it.  We  cannot 
doubt,  therefcM^  that  they  all  belong  to  the  same  lonnatioiv 
OT.that  the  whole  peoinsula  of  the  Limard  coHusts  of  traiuitioa 
rocks.  The  ch»y  uUe  at  it»  southern  extremity,  theai,  is  a  tran- 
ditionslate;  and  indeed  it  poMesses  all  the  characters  of  it.  The 
only  circomstanee  which  could  have  prevented  preceding  ol^ 
Servers  from  drawing  this  very  obvious  C(»iclusic»),  is  the  exist* 
cnce  of  KipentiD*  in  the  district,  which  has  been  hitherto  ctm- 
ceived  to  beloBa  exclusively  to  primitive  rocks ;  but  as  the 
dJallagfl  rock,  which  is  so  intimately  ceaaected  with  serpenlinS) 
and  BO  frequently  acuMnpanies  it,  had  been  already  found  as  a 
tkssHtion  rock,  nineralogista  were  naturally  led  to  expect  that 
serpentine  would  occasieniuly  occur  in  the  same  position.  The 
eccntrence  of  tMnsition  serpentine,  then,  in  Curnw^,  is  no 
Aate  than  a  feet  which  we  were  previously  led  to  expect. 

The  so^  rock  which  occurs  at  the  Lizzard  is  fiiund  in  the 
EeilNntine.  It  is  said  to  eonstitute  a  vein ;  but  afler  examining 
the  suppond  vein  with  some  attention,  I  confess  that  the  so^ 
rook  did  not  appear  to  me  to  constitute  a  true  vein,  but  to  be 
merely  aportiMt  of  the  lerpenline  itself  altered  by  the  action  of 
water,  or  some  other  cause.  It  exhit»ts  the  same  colours  as 
seipentine,  otAy  they  are  all  Iwhter ;  and  it  has  altogether  so 
nmch  of  the  same  aspect,  that  I  am  tempted  to  believe  that  its 
eonstitu^ita  will  be  found  the  venr  same  with  those  of  the  sei- 
pentme— an  «q>eriment  which  I  shall  c«rtainly  try,  ifmyspeei- 
mens  readi  me  froB  Cornwall  in  safety. 

VeiKi  of  schorl  are  said  to  occur  in  the  clay  slate  near  the 
Xioard.  Unleai  they  constitute  wlut  is  called  by  Mr.  Jamesoa 
the  sdiorl  rock  of  Cornwall,  i  know  not  where  to  find  it ;  as  t 
neither  saw  nor  heard  of  any  rocks  of  schorl  in  the  county  (ex- 
cept in  minute  quantities},  Uraugh  I  was  on  the  look  out  far 
them  d*iring  my  whole  stay  in  the  county. 

I.  think  there  is  reason  to  doubt  Ivhether  the  greenstone  and 
Mmar  porphyry  reach  to  the  west  coast  of  the  peninsula ;  tor  at 
MiulysO,  whieh  I  conceive  to  be  nearly  i^iposite  to  the  southern 
commencement  of  the  greenstone  oa  the  east  coast,  I  fi>und  a 
bed  of  clav  ^te.  As  it  became  dark  soon  afler  I  passed 
-M^lyao,  t  had  no 'Opportunity  of  seeing  the  structure  of  the 
eoimtry  can  my  wi^  ntntfa  to  Helston ;  but  as  the  country  round 
HelstcHt  itself  is  composed  of  clay  slate>  We  have  litUe  rtaeoB  to 
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donbt  tfaat  the  same  rock  ex.teii<ls  all  the  wav  south  to  Mullen, 
The  clsy  slate  round  Helston  is  of  a  dark  blue  colour,  almost 
black,  with  hardly  any  lustre ;  nor  could  I  detect  any  mica  in 
it ;  but  it  is  traversed  in  every  direction  by  quartz  veins.  It  has 
no  resemblance  to  primitive  clay  slate ;  and  though  I  found  no 
greywacke,  nor  any  other  rock  but  the  slate,  I  conceive,  from 
its  appearance  and  connection  with  the  neighbouring  country) 
there  can  be  no  hesitation  in  referring  it  to  transition  slate. 

From  Hclston  to  Merazion  is  a  distance  of  eight  miles ;  and 
the  whole  country,  as  far  as  I  had  an  opportunity  of  seeing  it, 
is  composed  of  the  same  transition  slate.  Meraxion  stands  upon 
the  sea  shore  upon  the  east  shoulder  of  Mount's  Bay.  The  rocks 
below  it  are  exposed  for  about  740  yards  along  the  coast,  and 
in  some  places  are  about  20  feet  above  the  level  of  the  ses. 

[  Within  that  space  I  reckpned  llaltematebedsof  day  slate,  and 
a  blue  stone,  to  which  Dr.  Berger  and  Mr,  Allan  have  given  the 
name  of  greywacke.  It  is  very  hard ;  and  the  m^erials  rf  which 
itis  composed  cannot  bedistinguished  by  the  naked  eye.  Though 
no  person  could  recognise  it  as  greywacke  merely  from  seeing 
■pecimens  of  it,  yet,  from  its  situation  and  connection,  I  cannot 
avoid  thinking  that  these  gentJemen  have  named  it  right.  The 
clay  slate  is  by  far  the  predominant  rode ;  but  the  beds  of  this 
greywacke  rock  are  sometimes  also  pretty  thick.  'l"he  thickest 
which  I  observed  was  73  yards,  and  the  thinnest  five  feet  thick. 

These  clay  slate  and  gr^rwacke  rocks  lie  opposite  to  St. 
Michael's  Mount,  which  is  about  ,')00  yards  soudi  &om  the  Dry 
Beach,  They  extend  both  farther  east  and  farther  west  than  the 
mount.     Now  it  desires  notice  that  those  beds  which  are  on 

-the  east  side  of  the  middle  of  the  mount  dip  east  at  an  angle  cX 

'  about  70°,  and  those  on  the  west  side  dip  west  at  about  the  same 
angle.  Hence  if  they  were  continued  without  interruption  till 
they  met,  they  woula  form  a  sloping  hill  considerably  higher 

-  than  the  mount,  and  the  mount  itself  would  form  the  souuem 
extremity  of  it.  I^e  farthest  west  bed  of'  greywacke  is  the 
highest.  Tin  ore  was  formerly  found  in  it,  and  a  mine  existed 
for  some  time  from  which  it  was  extracted;  but  it  has  been  for 
a  considerable  period  Condoned. 

The  clay  slate  rocks  cannot  be  traced  without  interruption 
from  the  sea  shore  to  St.  Michael's  Mount,  the  middle  part  of 
the  way  for  about  100  yards  being  covered  by  sea  sand;  but  that 
thw  c<Hitinue  in  reality  under  this  sand  cannot  be  doubted. 

St.  Michael's  Mount  itself  is  a  small  conical  hilt,  according 
to  Dr.  Berger's  measurement  231  feet  high.  As  it  is  the  most 
remarkable  spot  in  Cornwall,  in  a  minemoaical  point  of  view, 
I  have  given  an  oudine  of  its  shape  in  the  uinexed  plate. 
When  we  reach  it  &om  the  north,  the;  ^brocks  we  meet\^h 
are  clay  slate,  possessing  exactly  the  sam&charactersss  the  clay 
late  at  MerazioD,  mid  undoubtedly  a  cmitiauation  of  the  same 
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bed.  The  whole  northern  base  of  the  mount  consists  (rf  clay 
slate.  I  could  not  determine  either  the  direction  or  amount  of 
its  dip ;  but  it  seemed  to  he  much  more  horizonttdly  than  the 
clay  slate  at  Meramon.  It  does  not  extend  to  any  height  up  the 
mount.  The  upper  part  of  the  mount  consists  of  granite.  On 
the  south  side  this  granite  continues  down  to  the  water's  edge, 
and  it  continues  to  constitute  the  whole  of  the  hill  both  on  ate 
east  and  west  side  for  about  fths  of  its  whole  extent.  Then  we 
come  to  the  clay  slate.  On  the  east  side,  where  the  granite 
'         "■  '  "       '       slat     ■ 


terminates,  numerous  veins  of  it  mn  into  the  clay  slate  in 
difierent  directions.  I  traced  some  of  them  for  a  length  of  125 
feet,  and  then  lost  them  only  because  they  ran  under  heaps  of 
loose  stones,  which  I  was  unable  to  remove.  TheEe  veina  vary 
in  width  from  an  inch  or  two  to  about  a  foot  and  a  half;  but 
their  common  width  is  above  a  foot.  Sometimes  they  contain 
fragments  of  clay  slate;  sometimes  they  consist  of  ielspar;  but 
most  commonly  of  perfect  granite.  I  consider  the  descriptions 
wbichMr.PlayiairandMr.  Allan  have  given  of  them  as  correct.* 
No  person  who  will  be  at  the  trouble  to  examine  them  can 
doubt  that  they  are  real  veins,  that  they  run  from  the  granite 
into  the  clay  slate,  and  therefore  thai  the  granite  must  have  been 
deposited  after  the  clay  slate:  but  if  there  be  any  person  not 
satisfied  with  the  appearance  of  these  veins,  he  has  only  to  go 
to  the  west  side  of  the  mount,  where  he  will  find  two  beds  of 
granite  in  the  clay  slate,  and  the  position  of  these  beds  such  as 
to  indicate  in  the  clearest  manner  that  the  great  body  of  the 
granite  had  been  defjosited  aiter  the  clay  slate. 

These  facts  put  it  beyond  dilute  that  the  granite  of  St. 
Michael's  Mount  is  not  primilhie  but  transition  granile.  This 
is  the  conclusion  that  Mr.  Allan  ought  to  have  drawn  from  fais 
premises,  and  the  conclusion  that  he  would  have  drawn  if  he  had 

Eiven  his  reasoning  powers  fair  play.  Heproved  that  the  granite 
ly  over  the  clay  slate,  and  that  it  must  have  been  deposited 
after  the  clay  slate.  He  proved,  likewise,  that  the  clay  slate  is 
a  transition  reck.  From  all  this  it  follows  irresistibly  that  the 
granite  likewise  is  a  transition  rock. 

This  is  not  the  first  time  that  granite  has  been  observed  as  a 
transition  rock.  Von  Buch  observed  it  in  a  similar  position  ii» 
the  neighbourhood  of  Christiana  in  Korway.  In  all  probability, 
when  transition  rocks,  which  are  so  common  in  this  country, 
come  to  be  examined  more  carefully  than  they  have  hitherto 
been,  granite  ^ill  be  frequently  found  among  them.  Why 
should  it  not,  as  well  as  clay  slate,  greenstone,  and  porphyry? 
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A'eticle  III. 

On  the  Nature  of  Mttnalic  ^cid.     By  Jacob  Cerzelius,  M.D, 
F.R.S.   TrofesBor  of  Chemistry  at  Stockholm. 

(Letter  from  Dr.  Beraelius  to  Dr.  A.  Hifarcet.'*) 

DEAR  SIE, 

You  ft^  of  me  KB  aqjluMtton  of  my  idew  remecUng  rj'H'^'r 
add,  and  the  reaaons  that  prevnu  me  from  Mapiixi^  tht  ntrf 
theory  of  Sir  Hntapbry  Davy  nwpeoting  ^b  sidwtance.  I  &h«ll 
indie  fiiat^ace  state  the  dinenace  betwe^  the  old  tb«oTy  and 
that  of  Sir  H.  Davy,  and  then  giw  jny  neaeiMw  fi»r  c{Hwid«rii)f; 
the  old  theory  as  ttie  oiost  accurate. 

Aeoordinff  to  the  old  h  vpotbesu,  iminatic  acid  is  CDWMMd  ^ 
a  combuatiUe  Radicle  still  unJcnowD,  wad  of  oxygeD.  Muriatic, 
like  several  other  acids,  caonot  be  Dbtaiaed  ia  a  separate -vtftte. - 
It  does  not  seem  capaUe  of  existing  eac^  io  «(BDbuuitioB  v^ttfa 
lODie  oxide  or  otb^.  When  combined  inth  water*  it  ewietit«teB 
common  muriatic  acid  gas.  Inthiscoo^UBd^  wstereonatir 
tlites  a  base  fiir  the  acid^  just  as  I  b>Te  proved  it  to  4o  in  concen- 
trated sulphnrie  and  nitric  scid^  in  effloreseed  oxalic  acid)  &£< 
The  muriatic  radicle  is  eapaUeof  comlnning  with  difi^CDtdoBei' 
of  cocygm.  I  have  proved  that  muriatic  add  oeutra&ed  ^  a 
baeecontuna  exactly  twine  as  mo^nxwesaatbebase  vritfi  wwc^ 
it  is  saturated ;  tl»d:  is  to  aigr  (to  eM|Moy  die  esprenlon  qf  Dal- 
ton),  that  the  acid  is  compoaed  of  one  atom  ot  radide  aod  two 
atoms  oS  oxy^^en.  The  otner  emmpounds  fcrnwd  CMUiat  of  me 
atom  vi  raoidc  eombmed  with  wee,  four,  aad  «k  sIobis  at 
(»cygen,  cooititnting  oxysmriatic  gaa  (mmovxidBm  mtai- 
aiosnn),  eueUorine  gas  of  Dny  (wpenHtiaHBi  BoriBtioiMa), 
aiKlh3^ieroayinunfiticacid(acidinaoa7aiafiatieiun).  Mun^ 
is  tme  of  the  moec  powerful  adds,  andpoeiesHaiBslu^d^ree 
the  property  of  foniAigTrithaaUfiahtooiiiMtea,  both  neutral  s^ 
and  salts  with  excess  xA  base. 

Accordtng  to  the  new  hypotbens,  ot^nnnriottc  gas,  in  the 
jMeaent  state  of  car  koowtedgf^  mwt  bie  coosi^ed  «•  mi 
elenentary  bodfi  tboogb  ita  firnt  apedfic  grvnty,  lUd  tbe  pro- 
perty v^cb  it  b«  of  cryatidliaBg  wiUi  water  at  a  low  t«mpera- 
tmt,  htds,  one  to  eosQectitre  nitf  it  is  n  cMtqwand,  and  even 
tittt  it  contains  oKjgen.  TbeillnrtriQiis  wtfaor  itf  this  hypotheHs 
has  ctren  it  the  naB>e  of  cAieWne.  Chloriae  has  tfae  property  tt 
combining  with  an  atom  of  uacygen ;  aad  the  oxide  thus  produced 
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u  culled  mcUorim.  CMoriiie  condHiws  likewise  with  &d  aton 
ofliydro)^.  The  canmound  formed  is  nHiriadc  Eicid>  1hi» 
acsd  is-wwlogous  to  lulpiiureted  fajdi>o|i||en  Mid  tieUur«te^  Jhv- 
drogen,  and,  like  these  two  acids,  it  is  decea^oeed  by  toe 
greatest  number  of  tliee^ine  bases,  the  oxygea  idwJiicfa  c^m- 
waea  with  tiie  hrdnif^  of  the  acid,  and  tbrms  water,  at  the 
«aine  tine  that  tne  loetallic  radide  of  the  base  luiitss  wi^  J^he 
cUonne.  Muriatic  acid  parts  with  its  hydrog^  still  mwe  ea^y 
tban  tfae  tiro  aborc-mraitiasied  acids,  ainoe  it  ie  decomposed  hy 
<ndlftes  wbi«fa  neitlier  alter  solphureted  nor  tetlureted  hydroeen ; 
hy  potw^  and  soda,  for  ezampile.  On  the  odicr  hand  nmn^ic 
«cia  is  neilher  decompoBed  by  atmosj^enc  air,  nor  oxygen  g&s, 
as  faanpens  to  the  oonipoaiu&  of  hydrogen  witb  wlpbur  and 
t^lvriuia.  What  we  hare  hitherto  called  muriate  of  .pota»h  and 
muriate  of  soda,  isnothiog  butac(Hnpoiindaf<:hloriDe  asdt^e 
mBtaUacTadickfloftbeseoxides.  The  only  bases,  wbichdonat 
decompose  nwiriatic  acid,  are  amnniMiia,  alumina,  aitd  in  mibm 
terasure  also  magnesia.  Tlie  salts  called  hyperoxymufiates  are 
ce— faiuutJDnB  of  eochlorine  with  the  peroxides  of  the  bases. 
'  -OfeioriBe  combines  with  all  combnadble  bodien  except  carbm^ 
said  perhaps  also  Imon,  but  it  combiaea  with  the  oxide  of  carbon. 
Sn<A  as  an  outline  of  each  hypothesis.  Ishallinthefirstplaoe 
csianrine  the  cbnimstances  by  which  the  iltustrious  author  of  the 
'  ^KMT  hirpotlieais  considered  himself  as  obliged  to  abaodrai  the 
old  opinion.  I  shall  afterwards  state  some  £icts  which  a^ee 
'vcf^  vdl  witli  the  old  hypothesis,  but  not  with  the  new. 

]U  bas  not  escaped  the  sagacity  of  Davv  that  chlorine  m^ 
Contain  oinrgen  i  but  having  exposed  saMable  bases  to  the  action 
-  df-aayHwriHticgas,  hefoumltnatthequBatityDfoxvgenevolTed 
'  WBS  esocdy  eoual  to  that  contained  in  toe  oxioe  eeiployed. 
Heaoe  he  concluded  that  this  oxygen  could  not  be  tumished  by 
die  oxymnrtatic  acid  gae,  but  was  derived  from  the  oxide ;  die 
radiide  of  winch,  having  a  stronger  affinity  for  chlorine  than  for 
{Hm^,  parted  with  Us  oim^  and  united  with  the  chJorlne. 
Before  the  establishment  of  the  doctrine  of  definite  proporti(»u 
in  cltetniEtry,  the  experiments  just  .stated  miglit  certainly  war- 
mat «  new  conjecture  respecting  the  nature  ofoxymuriadcgas; 
but  at  present  it  is  established  by  that  doctrine,  that  the  oxymu- 
riatic  acid  is  composed  of  one  atom  of  radicle  and  three  atoms 
of  Gxyeen;  that  it  is  capable  of  neutralizing  a  quantity  of  any 
base  wnatever,  the  oxygen  in  which  amounts  to  half  the  oxygea 
in  the  acid;  and  that,  of  consequence,  the  quantity  of  oxygen 
disengaged  from  the  oxymuriatic  gas  decomposed  by  a  saline  base 
~is  equafto  that  contained  in  the  base  by  which  it  is  decomposed- 
Hydrogen  gas  miitfs  with  oxymuriatic  gas,  and  forms  a  mu- 
riate of  water,  without  any  excess  either  of  water  or  muriatic 
acid.  Tbii  wiperiment,  being  canformabte  to  the  old  hypothesis, 
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proves  nothing  in  fevonr  of  the  new.  Though  the  muiiate  of 
water  hoa  thegii&eons  ibrm,  this  proves  nothing  against  the  old 
hypothesis ;  for  the  form  of  aggregation  is  a  physical  property 
which  neither  hypothesis  is  capable  of  explaining. 

ITie  itrongest  circumstance  in  favour  of  the  new  hypothesis  is, 
that  charcoalis  neither  capable  of  decomposing  oxyouiriatic  gas 
nor  muriate  of  silver  at  any  ttnmperature  whatever.  'I'his  cir- 
cumstance, compared  with  the  extreme  facUtty  with  wbidi 
oxymuriatic  gas  acts  upon  the  metals,  appears  at  first  si^t  per- 
fectly to  justify  the  conjecture  that  oxymuriatic  gas  is  an  elemen- 
tary substance ;  but  the  most  simplee^lanation  is  uotajwavs  the 
most  accurate.  In  order  to  conceive  the  cause  of  this  pheno- 
menon we  must  attend  to  its  connection  with  the  general  theory 
of  chemistry.  We  must  observe,  in  the  first  place,  that  there 
are  several  acids  which  cannot  exist  without  being  comluned  with 
wateror  with  some  other  oxide;  such  as  sulphuric,  nitric,  oxalic^ 
tartaric  acids,  &c.  Now  we  suppose  that  the  same  is  the  case 
with  muriatic  acid ;  and  if  sc^  a  combustible  bodv,  the  oxide  of 
which  formed  by  the  quantity  of  oxygeii  contained  in  the  oxymu- 
riatic gas  is  insufficient  to  saturate  all  the  cjuautity  of  muriatic 
acid  contained  in  that  gas,  can  never  at  any  temper^ure  what- 
ever decompose  oxymuriatic  gas  into  oxygen  and  muriatic  acid, 
because  the  muriatic  acid  has  ho  base  with  which  it  can  combine 
in  order  tO'preserve  its  existence  as  anacid.  Such  a  combustible 
substance  must  either  deprive  the  acid  radicle  of  the  whole  of  its 
oxygen,  or,  if  its  affinity  for  oxygen  be  not  sufficiently  great  for 
that^  it  will  leave  the  acid  without  any  alteration  at  all ;  but  we 
know  that  the  oxide  of  cai'bon  has  not  the  property  of  cdmbin- 
ing  with  any  other  oxide.  Hence  charcoal  cannot  furnish  an 
oxide  capable  oi  uniting  with  muriatic  acid,  when  deprived  of 
its  excess  of  oxygen.  It  we  suppose  that  tlie  radicle  of  muriatic 
acid  has  a  stronger  affinity  for  oxygen  than  charcoal  has,  ther« 
is  no  difficulty  in  explainm?  the  want  of  action  of  charcoal  on 
oxymuriatic  acid  ;  while  such  a  supposition  throws  o^usiderable 
light  on  the  theory  of  chemistry. 

You  see,  then,  that  the  facts  which  have  been  considered  as 
most  favourable  to  the  new  hypothesis  are  equally  explicable  on 
the  old  opinions. 

If  we  attempt  to  prove  by  a  direct  experiment  that  the  new 
theory  is  inconsistent  with  truth,  it  will  be  difficult  to  find 
any  which  is  not  susceptible  of  explanation,  according  to  either 
supposition.  The  cause  of  this  is,  that  as  the  muriatic  acid 
cannot  be  obtained  in  a  separate  state,  it  always  retains  in  com- 
bination enough  water  to  oxydate  the  combustible  bodies  suffi- 
ciently to  be  capable  of  uniting  with  the  pure  acid.  Hence  we 
have  it  not  in  our  power  to  make  potassium  act  upon  pure 
muriatic  acid ;  because,  whether  we  employ  <»^ymmiatic  gas  or 
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niiri^v  add  gftt,  tbere  m  alwajt  •  sufficient  quwti^  of  oxygw 
present  to  oobt^  the  potwutuD  into  potiiiii>  without  decoob- 
posing  *  (ingle  tttena  of  rouriatic  acid. 

But  therAare  methods,  lest  dir«6t  indeed,  but  not  less  turei 
<^  ooveixig  to  a  decisive  ooncliuion  on  this  point.  The  doctrine 
nS  definite  propoitiQiu  affords  us  die  lUians  of  calculating  what 
«amH>t  eome  oireotly  imder  our  hands ;  just  as  ^e  astronoiseFB 
h»ve  made  the  luwl  striking  diH»Terie&  py  neans  of  mathema- 
tifial  ealculaticMH,  You  eiUwtain  no  doubts,  I  hc^>c^  respecting 
^be  tivth  of  that  doctriBe.  Kow  }  shall  ^ow  fix>m  it  that  there 
are  combinations  which,  if  explained  aocordii^  to  die  hvpothttsis 
of  Davy,  axe  intcoewiatent  with  well  ascertained  chemical  pn^r- 

Such  are  all  the  cubmnriates  whicb  oontainwater  c^combina- 
ticui.  I  have  proved  t^  a  set  of  esperunents  (which  you  will 
Sni  IB  the  A/males  dt  C^mie  for  Hay  and  Jnax  ISlfi)  that 
when  a  salt  codtains  comtHood  water,  that  water  always  exists  in 
«ach  a  ^xipoftion  that  its  oxygen  is  always  either  equal  to  that 
-^the  baae*  or  it  is  a  muluple  or  Bubmuuiple  of  it  by  a  whole 
BDnber.     For  example,   the  subaulphate  of  iron  contains  a 

rgtity  of  water  whose  oxygen  is  equal  to  th^  of  the  oxyg^i  in 
esrae  i^  iron,  which  ocmstitutes  the  base  td"  the  salt.  Tbe 
cubsitlfriMte  of  copper  is  ao  eonstitutad.  tliat  the  water,  the  acid, 
md  thfl  osidt^  contain  each  the  same  quantity  of  oxygen, 
Henoe  we  may  conceive  this  salt  to  be  c<Hnposed,of  one  atom  of 
acid  aad  three  atom  of  hydrate  of  copper.  The  new  hypothesis 
admits  the  eidstence  of  a  aubmuri^e  of  copper.  Let  us  examine 
tbe  composition  of  this  salt.  We  obtain  the  salt  by  pouring 
caustic  alkali  into  the  muriate  of  copper,  taking  care  not  to 
precipitate  the  whole  of  the  oxide  from  tbe  solution.  Thepre- 
-cifiiaU  well  washed  and  dried  is  the  submuriateof  ctmper.  If 
ve  dissolve  it  is  nitric  acid,  and  precipitate  the  muriatic  acid  i^ 
nitrate  ef  silver,  we  obtwn  a  quaotity  of  muriate  of  silver, 
indicating  IS'i  porta  of  muriatic  acid  in  100  parts  of  tbe  sub- 
muriate  of  CMipO'.  Digest  the  liquid  dv«:  mercury  to  get  rid 
of  the  siqMmuous  aUver;  evaporate  to  dryness  in  a  platinum 
crucible,  and  expose  it  to  a  red  heat  till  all  the  acid  and  mercury 
are  driven  o£Fi  the  axide  of'cc^per  obtained  weighs  72  parts. 
Thus  the  acid  and  baae  in  100  parts  of  submuriate  of  ooppei 
•nuMint  to  Si'i  parts.  The  15-9  parts  wanting  mutt  have  been 
combinsd  water.  We  may  ascertain  the  existence  of  this  watar 
by  heating  the  submufi^e  in  a  rtfort  previously  weighed,  and 
fitrnished  with  a  tube  filled  with  muriate  of  lime.  The  subsaUj 
together  with  its  water,  loses  a  little  oxygen  gas  which  passes 
through  the  muriate  t^lime,  leaving  tbe  water  behind  it.  In 
this  manoff  we  obtain  from  15'T5to  16  parts  of  water,  accord- 
'-.  iog  as  the  submuriate  has  been  mor^  or  Icbs  perfectly  dried.  If 
'    -   Vou  n.  N»  IV.  .It  ,  ,,^   [J 
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we  ca1<Ailate  this  result,  we  find  that  72  parts  of  oxide  ofraqiper 
contain  14"37  parts  of  oxygen,  and  that  the  quantity  of  oxygen 
in  15'9  parts  of  water  ia  14'32.  Thus  it  appears  that  the  oxygen 
in  the  water,  as  in  the  subsulphate,  ia  equal  to  the  tyyeen  in  the 
oxide.*  As  \re  know  that  100  parti  of  muriatic  acid  are  neu- 
tralized by  147*27  parts  of  oxide  of  copper,  (iiat  is  to  say,  that 
the  atom  of  acid  is  to  the  atom  of  oxide  as  100  :  147'27,  it 
follows  thiu  the  subsalt  is  composed  of  one  atom  of  acid  and  four 
atoms  of  hydrate  of  copper.  Thus  you  see  the  admirable  har- 
mony that  reigns  in  these  compounds  according  to  the  old  mode 
ofest^laining  their  composition. 

■  ■  I.^  us  now  consider  the  composition  of  this  salt  according  to 
the  new  hypothesis.  Muriatic  acid,  according  to  this  hypothesis, 
is  a  compound  of  one  atom  of  chlorine  and  one  atom  of  hydro- 
gen. Hence  it  follows  that  the  submuriate  contains  16'08  parts 
of  muriatic  acid  for  72  parts  of  oxide  of  copper.  The  wnter  in 
combination  amounts  only  to  11 .92  parts :  but  as  analysis  gives 
OS  1£'9,  we  must  suppose  the  3*S8  of  surplus  formed  by  the 
decomposition  ofthe  acid ;  the  hydrogen  of  which  forms  water 
with  part  of  the  oxygen  of  the  oxide ;  at  the  same  time  that  the 
metal  of  the  oxide  combines  with  the  chlorine  evolved.  In  the 
11*92  parts  of  water  admitted  by  the  new  hvpothesis  there  are 
only  10*74  of  oxygen,  that  is  to  say,  .^hs  ot  the  quantity  con- 
tained in  the  oxide  of  cc^p«-.  Hence  the  subsalt  contains  one 
atom  of  oxide  and  ^thsof  an  atom  of  water;  that  is  to  say,  that 
the  water  is  to  the  base  in  a  ratio  inconsistent  with  the  doctrine 
of  definite  proportions.  H^ice  the  explanation  given  by  the 
new  hypothesis  cannot  be  accurate.' 

The  submuriate  of  lead  containing  water  (that  is  prraared  by 
precipitation)  furnishes  still  a  better  proof,  because  the  water 
which  it  contains  is  more  easily  determined  by  direct  experi- 
ment; but  I  chose  the  submuriate  of  copper  in  preference, 
because,  if  you  think  proper  to  examine  what  I  have  said,  yon 
may  do  it  without  any  tedious  experiment;  you  have  only  to 
compare  what  I  have  aud  respecting  the  submuriate  of  comer 
with  the  analysis  oF  it  published  by  Mr.  John  Davy  in  the  Phil. 
Trans,  for  1812. 

If,  on  the  other  hand,  we  examine  a  submuri^e  without 
water  of  combination,  as  the  submuriate  of  lead  exposed  to  a 
red  heat,  we  shall  &id  that  according  to  the  old  hypothesis  the 
jtcid  is  united  to  one  atom  of  oxide :  while  according  to  the  new 
hypothesis  these  submuriates  constitute  a  perfectly  new  class  of 
bodies,  composed  of  chlorine,  metal,  and  a  proportion  of  oxygen 

<  If  ne  catoulVe  -li^  the  tabl«  f\i«o  in  the  Annali  of  PhilDtophy,  to),  ii. 
p.  3!,  wcihali  Gu4  thai  <be  oxy|el<  in  12  parts  of  peroxide  of  copper  biuoudU 
(o  I4'4;'and  4h«  oiygi-n  Id  1S-9 parts  of  water  ii  14-03.  Bat  Uine  dianm 
lionot  desti'oy  tkeidemttyc^servedby  Ou'zeliiu.— T. 
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insaffitSent  for  the  oxidation  of  thut  metal.  The  new  hypothesis 
rqiresents  the  composition  of  the  siibniuriates  destitute  of  water 
by  one  atom  of  chlorine,  one  atom  of  metal,  and  three  atoms 
of  oxide.  I  suppose  the  defenders  of  the  new  opinion  will 
endeavour  toreconcileit  with  the  doc  trine  of  definite  proportions, 
by  pretending  that  the  submuriates  with  water  are  composed  of 
one  atom  of  cuprane  (for  example)  and  three  atoms  of  hydrate 
of  copper :  but  if  such  an  allegation  is  made,  we  shall  have  a 
right  to  reproach  them  with  seeking  rather  to  defend  an  hypo- 
thesis at  all  hazards  than  to  discover  the  truth. 

The  want  of  agreement  between  the  new  theoiy  and  the  doc- 
trine of  definite  proporti(»iB  is  such,  that  lam  surprized  it  could 
ever  gun  credit.  The  muriate,  nitrate,  and  sulphate  of  am- 
monia, possess  analogous  properties,  and  arc  all  classed  among 
ammoniacal  salts.  We  find  the  same  analogy  among  the 
compounds  of  potash  with  the  same  acid»,  and  of  course  are 
disposed  to  cliua  them  alt  among  the  salts.  But  according  to 
die  new  lm)othesis,  a  muriate  ofpotash  cannot  exist;  and  wnat 
wss  fonneiTy  ccmsidercd  as  a  salt  contains,  notwithstanding  iti 
exact  analogy  with  the  salts,  neither  an  acid,  nor  oxj^en,  nor. 
tyta  potasn  itself.  The  new  hypothesis  admits  a  muriate  of 
ammonia  merely  because  we  know  no  method  of  obtaining  that 
salt  free  from  water :  but  the  same  thing  holds  with  the  sulphate 
and  nitrate  of  ammonia,  and  with  almost  all  the  ammoniaca] 
salts ;  for  boru;ic  acid  and  arsenious  acid,  deprived  of  water,  ara 
not  capable  of  absorbing  the  smallest  portion  of  dry  smjnoniacal 

Let  us  attend  to  the  muriate  of  iron  formed  by  exposing  iron 
to  an  excess  of  oxymuriatic  acid.  It  is  red,  tne  colour  of  the 
oxide  passing)  as  it  were,  through  thatof  the  acid  with  which  it 
is  in  combination  j  yet  according  to  the  newhypothesis  this  body 
contains  no  oxygen.  The  compound  formed  by  the  action  of 
light  on  amixture  of  oxymuriatic  acid  and  oxide  of  carbon,  to 
which  a  name  has  been  given  of  unlucky  omen  for  the  science, 
affords  a  fine  illustration  of  the  doctrine  of  chemical  proportions, 
Boeording  to  which  bodies  possessing  the  same  electro -chemical 
modifications  combine  in  such  proportiens  that -they  contain 
equal  quantities  of  oxygen.  The  old  hypothesis  considers  it  as 
competed  of  an  atom  oi  muriatic  acid  and  an  atom  of  carbonic 
acid,  and  consequently  as  analogous  ta  the  Suoboracic  acid: 
while,  according  to  the  new  hynt^e^s,  it  is  composed  of'  car- 
bon and  of  two  electro-negative  bodies,  cklorine  and  oxygen ;  that 
is,. of  one  radicle  and  two  {to  use  the  expression)  oxygens.  ■ 

But  I  conceive  what  I  have  said  tobefiufHcient  to  enable  you 
to  judg»  which  of  the  two  hypotheses  explains-  the  pher 
in  the  most  plausible  and  satisfactory  manner. 
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Articlb  IV. 

An  Accojcnl  of  ilie  Siddeiy  IVare  m  India.  By  Bdnjainiil 
Heyne,  M.D.  Naturalist  to  the  Hon.  East  IntGa  Company 
at  Madras. 


The  Hindoos  have  since  time  immeintmal  not  <ml;  e 
their  neighbonn  in  the  managenient  of  metals  tot  xukSoX  and 
curious  purposes,  but  the^  are  even  fkmillarl;  ticquainted  witb 
alloys  nnknown  to  our  practical  chethtita. 

Among  those  in  general  use  that  haTQ  drawn  the  attcntioii  t£ 
Europeans  liTing  in  India,  are  the  alloys  for  th«  ffunty,  and  Um 
Biddsry  ware. 

The  gurry  is  a  disk  of  a  cubit  and  upwards  in  diameter,  about 
.  half  anmch  in  thickness  in  the  centre,  but  d«creasiiw  -tovwd 
the  circumftrence,  where  it  is  scftrcelv  more  than  ^  t»va  inch. 
It  is  used  to  mark  the  divisions  of  tfme,  by  striking  it  with  » 
Wooden  mallet.  The  sound  is  il  general  remarkably  clear,  foil, 
and  loud,  when  It  is  properly  managed.  In  oommon  they  an 
suspended  on  a  triangular  pyramid  made  of  three  bamboos  tied 
together  at  top.  They  are  used  in  all  laive  cities,  at  the  cutivair- 
choultry,  at  the  houses  and  cutcheriee  ofgreatmeu,  at  the  maia 
guard  of  every  battalion,  and  heed-.quarten  of  every  detadmieirt 
of  troops.  Smne  commanding  officers  have  thMnevai  near  their 
doors,  to  the  annoyance  of  their  Tisit<»l,  whose  ears  are  not  si> 
blunted  and  insensible  as  their  own.  In  short,  tbey  are  die 
regulators  of  time  and  business  in  all  India.  Th«aact  pr<^r- 
tion  of  the  compound  of  which  they  are  made  I  do  not  reu^ 
lect,  but  I  believe  it  is  somewhat  vmable,  aa  the  gurries'an 
prj2ed  according  to  the  place  where  they  have  been  maDu&c* 
lured. 
■  TTie  Biddery  wareisnsedparliculariyfOThodMir-bottomsjaiid 
dishes  to  hand  betel  about  to  visitors,  where  mbre  preidoa 
metals  are  not  attainable.  It  is  of  a  black  odour,  wM^  never 
fedes,  and  which,  if  tarnished,  mfty  be  eauty  restored.  To 
relieve  the  sable  hue  it  is  always  more  or  less  inlaid  witfa  silver. 
It  is  called  Biddery  ware  iirom  the  place  where  it  waa  ociginally, 
and  I  believe  is  stiH  exclusively,  made;  tbr  tho«gh  tUe  p«^  <£ 
Bengal  have  utensils  of  thiskmd,  I  have  Howbwe  se<^  uiynew 
ones  for  sale,  which  would  be  the  case  were  they  manafe^wred 
there. 

Biddefyis  alarffe  city,  about  60  miles  N.W.  from  Hy^ 
derabad,  formerly  rtle  seat  of  mighty  King^  and  one  of  the 
largest,  or  best  places  of  the  Ddtan,  belongil^  to  the  Nisum. 
It  is  situated  on  thceaEteitibnnkof  atnble-Smd,  wtadiiiabaut 
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100  ifeet  above  me  level  of  the  suiroundine  coiiDtiy>  and^nw^ 
iS.  to  N .  six  to  eidtt  miLei  in  it*  diaineter.  Tlie  place  is  fortifiedj 
htt  hirii  walis  ana  extensive  outTrraks,  particuWt;  to  iIm  north- 
inird;Mitwhedieritrong,  or  otherwise,  I  am  oot  CMop^t^t  to 
judge,  i  fonnd  tJiera  very  badly  yarded ;  as  is  j^n^^y  the 
ease  in  the  ibrtified  places  banging  to  the  native  powers  of 
India. 

As  I  had  been  alira^  very  desirouB  of  learning  the  coinfiou' 
ti<Miof  the  Biddc«y  ware,  and  could  get  no  infonoation  of  it  at 
Hyderabad,  I  requested  Giro.  Sydenham,  then  resident  at  thst 
Court,  Co  tvuMT  me  with  a  oustuck  (order)  to  the  Governor  of 
Biddc^  (v^ildifrface  IwastopasfiOB  my  way  to  join  the  detach- 
ment at  JoiUna),  to  assist  me  in  getting  the  desired  knowledge. 
I  must  observe  here,  that  it  is  not  oiSj  extremely  diSicult,  in 
general,  tor  travellers,  but  almost  impossible,  without  mucii 
BOBCT,  to  Boquice  any  iofijrmation  on  a  subject  of  the  moat 
iadtfierait  Batore,  witliout  the  concurrence  and  actutd  support 
of  the  head-man  of  the  place.  AX  Biddery  the  jealous])  against 
Eitft^Msne  of  all  ckwes  is  oairied  so  &r,  that  none  are  aUowed 
to  enter  the  gates  of  the  ci^,  except  such  as  are  in  the  service 
of  the  Nizam,  and  stationed  ia  the  fort.  It  happened  fortunately 
tiiat  the  chief  of  that  place  had  some  &voure  to  ask  of  Captain 
Sydenham,  and  Mr.  Ruw^  his  assistant,  whose  Idnd  assistasce 
in  promoting  my  inquiries  on  this  and  all  other  occasicois  I  have 
grate&lly  to  acKnonledge :  so  that  I  recdved  the  duttuck  with- 
OHlffloch  delay,  just  as  I  ascended  the  tahle-land.  On  pro- 
ducing it  at  Bi<klery  some  of  the  man^acturera  were  immediate^ 
sort  to  rae  in  the  choultry,  under  a  guard  c^peans,  with  the 
strictest  orders  that  they  sboald  inform  me  of  the  whole  aqd 
every  part  <^  their  mystery,  i  wished  to  go  to  their  houses ; 
bM  asthiH  had  not  been  mentioned  in  the  order,  and  as  they 
tived  is  tbe  city,  I  could  not  obtain  pernussion.  '  The  men  who 
attended  me  complained  of  want,  in  an  employment  which  m 
former  timet  had  been  the  means  of  subeisting  a  numerous  class 
of  their  own  cast,  and  of  enriching  the  place,  but  which  now 
»carcely  yielded  ibod  to  five  fiuuilies  that  remained.  'ITiey  are 
of  tbe  goldsmi^  cast,  which,  tt^ether  witli  some  of  other  handi- 
crafts, is  the  lowest  of  all  sooders,  though  they  wear  the  f^aini- 
■nical  string. 

At  their  first  visit  they  brou^t  nothing  but  a  lump  of  the 
compound -used  for  casting  their  ware^  and  a  few  vessels  which 
A^  had  JHst  in  hand  for  inlaying  them  with  silver,  an  operation 
wluch  tliey  conceived  would  be  of  all  the  most  attractive  to  a 
cuQotis  &nnga.  As  tbe  mettd  in  this  Mate  was  divested  <^  all 
bat  its  natoral  c<^ur,  I  recc^ized  it  immediately  as  a  cow- 
pound  of  which  the  greatest  proportion  is  tin.  It  contained  of 
this  metal  S4  parts,  uid  1  of  coppa:,  joined  by  fusion.    I  ins 
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berein  not  a  little  disappotiltfd,  as  Iliad  always  understood  that 
it  was  made  of  a  metallic  substance  found  on  the  table-land  of 
Biddery,  and  which,  as  I  never  had  made  any  experiment  with 
a  view  of  discovering  its  compoGition,  I  flattered  myself  might 
be  a  new  mineral.  In  coming  along  I  really  had  found  also  a 
lithamaga,  which  resembled  the  common  Biddery  ware  in 
colour  and  appearance;  and  it  was  probably  this  that  had  given 
rise  to  the  account  which  former  travellers  had  given  oi  that 
substance,  aa  the  mineral  used  for  the  ware  manu&ctured  at  that 
pUce. 

The  business  of  their  second  visit  was  to  cast,  or  to  mak^ 
before  me  a  vessel  of  their  ware.  The  apparatus  which  they 
brought  with  them  on  the  occasion  consisted  of  a  broken 
cutchery-pot,  to  serve  as  a  furnace;  a  piece  of  bamboo  about  a 
foot  long  as  a  bellows,  or  blow-pipe ;  a  form  made  .of  clay, 
exactly  resembling  a  common  hooker-bottom ;  and  some  wax, 
which  probably  had  been  used  by  severul  graerations  fax  the 
purpose  for  which  it  is  yet  employed, 

Ine  first  operation  was  to  cover  the  form  with  wax  on  all 
sides,  which  was  done  by  winding  a  band,  into  which  the  wax 
was  reduced  as,  close  as  possible  roimd  iL  'A  thin  coat  of  clay 
was  then  laid  over  the  wax,  and,  to  fksten  the  outer  to  the  inn^ 
clay  form,  some  iron  pias  were  driven  through  it  in  various 
directions.  After  this  nad  been  dried  for  some  time  in  the  sun) 
the  wax  was  liquefied  by  putting  the  form  in  a  place  sufficiently 
heated,  and  discharged  through  the  hole,  by  which  the  melted 
metal  is  poured  in  to  occupy  its  place.  It  is  scarcely  necessary 
to  say  that  when  the  metal  is  sufficiently  cooled  tlie  form  is 
broken,  and  the  vessel  found  ofthe  desired  shape. 

Colouring  the  ware  with  the  standing  black,  for  which  they 
'are  celebrated,  is  the  next,  and  in  my  opinion  the  most  remark- 
able operation.  It  consists  in  taking  equal  parts  of  muriate  of 
ammonia  and  saltpetre  earth,  such  as  is  found  at  the  bottom 
of  old  mud  walls  in  old  and  populous  villages  in  India,  mixing 
them  together  with  water,  and  rubbing  the  paste  which  is  thus 
produced  on  the  vessel,  which  has  been  previously  scraped  with 
a  knife.  The  change  of  colour  is  almost  instantaneous,  and, 
what  is  surprising  to  me,  lasting. 

The  saltpetre  earth  of  this  place  has,  when  dry,  a  reddi^ 
colour,  like  the  soil  about  Bindery,  It  is  very  Iflcely  that  the 
carbonate,  or  os^de  of  iron,  which  it  contains,  is  essentially 
necessary  for  the  production  of  the  black  colour.  The  muriate 
and  nitrate  of  lime,  which'is  in  considerable  proportion  in  all 
earth  &om  which  saltpetre  is  manufactured  in  India,  may  be 
perbtqis  not  an  useless  ingredient  in  this  reelect. 

The  booker-bottoms  of  this  ware  happen  sometimes  to  get 
tu'iiished,  acquiringabrownisli,  or  shillering  colour,  which  is 
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easily  removed,  and  the  blaci  resUHred,  by  rubbing  the  whole 
■urmce  with  &  little  oil  or  butter. 

As  nothing  looks  handsome  in  the  ^e«  of  an  Indian  but  what 
is  glittering  with  gold  or  silver,  it  mar  be  imagined  that  their 
hooker  and  betel  dishes,  which  are  chiefly  used  on  festive  occa- 
sions, are  not  iefi  destitute  of  these  ornaments;  they  &re  chiefly 
decorated  with  silver,  in  the  form  of  festoons,  fanciful  flowers, 
and  leaves.     Sometimes  I  have  seen  a  tittle  gold  interspersed. 

The  way  of  inlaying  them  is  very  simple:  but  of  course  as 
tedious  as  can  well  be  imagined,  and  could  be  only  practised 
where  time  is  of  Uttle  value.  Tlie  parts  of  the  projected  figure 
are  first  cut  out  in  silver  leaf,  which  are  placed  in  a  piece  of 
broken  earthenware  before  the  artist,  who  cuts  with  a  pointed 
instrument  the  same  figure  on  the  vessel,  fq>plie9  the  silver  leaf, 
piece  aiier  piece,  and  gently  hammers  it  into  its  place.     ■ 

The  greatest  skill  consists  in  tracing  the  pieces  of  the  figure 
on  the  vessel  exactly  of  the  same  size  as  they  are  in  the  silver  Tea^ 
and  in  this  I  have  never  weea  they  are  mistaken. 

They  do  their  work  very  expeditiously,  and  will  make  any 
figure  on  copper  with  the  greatest  nicety,  according  to  the 
■ample  which  is  laid  before  them. 


^  NoTS. — Mr.  WUkins  informed  Dr.  Heyn£  that  the  Biddery 
ware  is  Ukew^  manufactured  in  Benares,  and  he  thinks  that 
zinc  is  used  as  an  alloy  in  that  part  of  Indie.  I  examined  a 
piece  of  a  metal  statue  which  Mr.  Wilkins  considered  as  Bid- 
dery ware :  it  was  zinc  alloyed  with  b  very  little  copper. — T. 


Contributions  towards  a   Chemical  Knowledge  of  Manganese. 
By  Dr.  John. 

(CanMniKd  from  p.  184.) 

ActionofOxytauriatic  Acid  on  Sulphate  of  Manganese. 

Whsh  oxymuriatic  acid  gas  (I  allowed  tlie  gas,  that  it  might 
be  pure,  to  pass  in  die  first  place  through  a  very  we^  alkaHtie 
solution,)  is  made  to  pass  for  some  hours  through  a  solution  of 
this  salt,  it  is  partly  precipitated,  and  the  precipitate  becomes 
■till  greater  when  the  liquid  is  heated.  A  dsrk  brown  or  hl&ck. 
oxide  E^arates,  and  the  solution  contains  uncombined  acid. 

When  the  solution  is  so  &r  evaporated  that  it  congeals  on 
eoolii^,  the  greatest  part  of  the  black  oxide  is  agiun  dissolved. 
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If  t%e  dry  mm  be  diisi  Jvwl  io  wuer,  ftad  &li£T«d  to  inaiMe  « 
small  portion  of  undissoWed  blacfa  (Mtide,  the  Uq«id*  «n«k  jEm^ 
perly  coticentrftted,  dcpoettEC  reildnh  oystaiteoaiitting  of  sul- 
f^ateand  mumteoTmaruMMse.  Ifthe  wln^iaanbedigeiled 
in  alcolidi,  «ad  the  filterea  xdwiimi  be  tiwpon/uA,  vamHk  cryttilt 
are  obtained,  wbiefa  readily  deHqugsoe  in  the  ope^  li(r,  wd 
which,  vi^eo  ^Bscdred  in  wat«r,  yield  a  ct^fwi  pndpiUite  with 
nitrate  tH  ^velr.  Hence  tfaey  ebvioudy  cbiiwst  of  mwiate  of 
B)angBS«s«.  The  iHother-ley  from  frhich  Acse  cryslalB  have 
seporvted  ik  very  MxA,  bnt  ndtbtt  ctystaUieBB  mst  yieids  uay 
nrecipitaU  when  Ueoted  with  nitrate  of  Bilw  j  btt  BtWiVte  a 
Darytes  occasion!  a  precipitate  iiwobible  in  Midi.  HAM  Hut 
UBcombined  «id  m  obviouriy  die  sa){ih«ric. 

The  dMory  of^woe  up^eKntux*  is  obnoOb  TfcfroltyilMBiiUc 
acid  gives  out  (sygeBtOdieptrotanddeooiiUilied  Atbewli^iatt 
■  of  Bibi^ianese,  wfaidl  becomes  ki  cenBeqiienee  insoloiblet  and 
ftlhdewn  ia  Aettatetrf'  black  oxide.  IDut  pottiMt  is  again 
dissolved  by  tbe»ari«ticR^)aildftwii»llMriatKofauiiig|UMi^ 
which  is  not  ffeeempoMd  by  MnAaRe  add. 

Tiiple  Compound  of  MaHgaaaie,  jimmonia,  and  Svipfmit 
Add. 
If  we  DUX  a  BtJution  of  sulphate  (^manganese  (not  iidly  s9tiH 
rMed  vitfa  &e  oxide)  with  ammonia  to  the  poiAtof  complete  n- 
turatiMi,  and  evaporate  the  &tter«d  soJatioR  acootding  to  di» 
method  riwve  described,  we  obtaia  roae-^cd,  transparent,  rboUf 
boidal  drystala,  very  muoh  entangled  in  mch  other.  They  6A- 
quesee  ift  a  inoist  aCnospher^  and  when  »««ted  with  poc^  ght 
out  ammonia,  but  in  other  respects  exhibit  the  pn^rties  of 
sulphate  of  manganese.  Hence  it  follows  that  tney  consist  of 
ammonia,  sulphuric  acidi  and  protoxide  of  manganese.  I  have 
not  determined  the  proportioB  of  the  constituenta  of  thi&  salt. 

c.  mih  Blmk  Oxide. 

The  peroxide  reduced  to  the  state  of  an  imp^pable  powder  i» 
likewise  dissolved  by  sulphiu'ic.  acid  without  the  appUcatioo  of 
heat.  The  solution,  in  which  there  is  alwavs  an  excess  of  add, 
has  a  very  gne  dark  violet-blue  ct^ur.  WwQ  it  is  diluted  with 
water  the  colour  becomes  lighter,  and  passes  gradu^y  into 
crimson-red,  and  thence  into  blood-red.  '[he  solutiwi  is  not 
altered  by  moderate  evaporation.  M^h«i  a  sCroag  heat  is  ^iphsd 
the  solution  becomes  colourless,  the  oidde  loses  a  portion  of  Jl» 
oxygen,  and  the  whole  assumes  the  pn^ierties  of  a  scJutioU  ef 
commonsulphateof  manganese  with  an  excess  of  acid. 

Tartaric  acid  likewise  changes  the  peroidde  into  prdtMtide 
vhen  it  is  mixinl  witli  the  solution,  and  a  moderate  u«^r^  of 
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hatt  )9  fuplied.  The  li({uid  bwiuaai  quite  cotoutlest  without 
aay  pKcifatatjioii  taking  plitce^  tad  wh«n  aa  slkaUe  i>  added*  a 
precipitate  &Ui  in  ^e  state  of  a  white  powder. 

The  solution  of  bUck  oxide  is  precipitated  by  tfae  pwe  olkaJiei 
daijt  browtt]  b;  alkaline  carbonates,  dmck  reodifih  brown ;  and 
by  Uis  pniBMates  yellowiih  Ih-owd.  These  precipitates  becons 
darker  when  exfmted  to  the  air.  The  prec^Htate  thrown  down 
by  the  alkalioe  carboaateB  coEtaiiis  »o  carbMiic  eckl. 

Ilie  adudon  of  Uack  oxide  in  aulphuric  acid  is  iaci^pable  of 
^rysteOIzinfr. 

When  the  l^ack  oxide  of  manganese  is  digested  for  some  hoKn 
in  dihited  sulphuric  add,  aoi  ametliyBt-redsoIution  is obta^ed, 
in  whic^  there  is  an  excess  of  acid.  It  cannot  benadetoyidd 
rMuUr  cryBtala.  Alkalies  occasion  a  brownish  red  pnecipitate 
wHen  mixed  wiUi  this  solution;  a  proof  that  the  maagaoeseccn- 
tained  in  it  is  in  a  hi^ier  degree  t^  oxidati<m  than  in  neutnl 
jBcJutton. 

Some  Teryiaterestin^experiments  which  Giohert  made  known 
in  the  year  1790  on  this  subject  iu  the  Memoirei  des  Sciencet  da 
Ttom,  t.  6,  An.  1790  et  1791,  p.  28—35,  and  which  Le  pn» 
duced  as  a  proof  that  sulphuric  acid  treated  with  black  oxide  of 
manganese  attracted  a  portion  of  oxygen  from  the  oxide,  and  by 
that  means  is  ctmTerteci  into  oxysulphuric  acid,  dissolving  a  por- 
tion of  oxide,  and  by  that  means  acquiring  properties  similar  to 
oxymuriatic  acid,  as  iar  as  the  destruction  of  ci^ours  is  con- 
cerned — these  experiments  I  have  not  r^>eated  with  the  requisite 
care. 

If  we  mix  one  part  of  pure  black  oxide  with  1^  parts  of  oon- 
centrated  sulphuric  acid  in  a  coated  retort  oonnected  with  a 
pneumatic  apparatus,  it.  is  well  known  that  by  the  implication  of 
vahcat,  at  first  gentle,  but  gradually  raised  to  redness,  weobt«it 
pure  oxygen  gas.  In  this  case  it  is  very  evident  that  the  aSuiky 
of  the  prutoxide  ibr  the  acid  facilitates  the  evolution  cf  the 
oxygen  gas,  "When  the  black  oxide  is  heated  byitself  we  ebtaia 
also,  as  in  the  present  case,  only  pure  oxygen  gas.  In  thiscBse 
also  the  metal  is  reduced  to  the  state  of  protoxide,  in  which  tfafte 
it  is  completely  soluble  iu  acids. 

Water  passes  over  into  the  receiver  mixed  with  some  sulphuric 
aoM;  and  there  renains  in  the  retort,  whfn  the  red  heat  has 
been  continued  for  an  horn:,  a  white  porous  mass,  which  dissolves 
ia  water  by  the  assstance  of  beat.  This  solution  exhibits  the 
aanx  ^r^erdee  as  that  of  metallic  manganese  in  sulphuric  acid. 
I  hmb  never  been  able  to  obtain  [as  some  chemists  assert) 
colourless  crystals  by  evaporating  this  solution,  l^gle  crystals, 
jndcoA,  . nay  appear  nearly  cc^tirless ;  but  when  Uiey  are  ia 
-Aroiipsdieyappeamidently  of  a  light  rose-red  colour.  Perhaps 
the  mass  tbond  in  the  retort,  which  has  quhe  a  white  colour^ 
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bos  given  origin  to  this  Bssertion.  This  is  a  pretty  good  method 
of  fiep&rating  the  iron  usually  combined  with  manganese  in  its 
natural  state;  for  sulphate  ot  iron,  when  exposed  to  a  red  heat, 
becomes  insoluble  in  Water. 

Such  is  the  action  of  sulphuric  acid  when  the  fire  is  raised 
only  high  enough  to  redden  the  retort;  but  quite  other  afGnities 
take  place  when  the  heat  is  urged  so  as  to  melt  thecoated  retort. 
In  that  case  the  salt  is  decomposed,  the  protoxide  takes  aportion 
of  oxygen  from  the  acid,  and  is  changed  into  black  oxide,  while 
the  acid  makes  its  escape  in  the  state  of  sulphurous  acid.  I 
Ideated  this  experiment  twice,  and  each  time  obtained  in  the 
beak  of  the  retort  a  portion  of  solid  sulphuric  acid,  which  dis- 
■olved'  in  water  with  the  evolution  of  the  heat,  and  the  hissing 
noise  for  which  it  is  distinguished.  We  shall  see  hereafter  that 
when  oxymuriatic  acid  is  passed  through  a  solution  of  muriate  of 
manganese  it  is  very  much  disposed  to  crystallize.  Can  the  metal 
j^ve  occasion  to  this  crystallization  ?  And  supposing  this  conjeo- 
ture  to  be  verified,  can  we  from  thence  draw  any  conclusions 
respecting  the  still  enigmatical  appearance  of  a  fuming  matter 
in  oil  of  vitriol? 

VI.  Action  of  Sulphurous  Add  on  Manganese. 

Hitherto  I  have  only  examined  the  action  of  sulphurous  acid 
on  carbonate  of  manganese.  I  made  a  current  of  pure  sulphu- 
rous acid  gas  pass  through  a  vessel  containing  distilled  water, 
and  thence  into  another  vessel  In  which  there  was  carbonate  of 
manganese  mixed  with  water.  A  strong  effervescence  took  place, 
owing  to  the  disengagement  of  carbonic  acid.  When  the  expe- 
riment was  finished  I  separated  the  solution  smelling  strongly  of 
sulphurous  acid  from  a  white  granular  powder  lying  in  the  boN 
torn  of  the  vessel,  which,  as  I  shall  show  presently,  was  sulphite 
of  manganese. 

The  nitrated  solution  being  evaporated,  the  sulphurous  acid 
was  gradually  converted  into  sulphuric  acid,  and  the  solution 
exhibited  the  properties  of  Bulphate  of  manganese  with  an  excess 
of  acid. 

Properties  of  Sulphite  of  Manganese. 

It  appeared  in  the  state  of  a  white,  granular  powder,  destitute 
of  taste,  and  insoluble  in  water  and  alcohol. 

It  is  not  altered  by  exposure  to  the  air,  and  ther^ore  may  be 
examined  without  difiicul^'.  I  leii  a  portion  of  this  salt  for 
three  weeks  in  a  small  open  vessel  in  a  room :  but  it  did  not 
undergo  tlie  smallest  alteration. 

Sulphuric,  muriatic,  and  nitric  acids,  drive  off  the  sulphurous 
acid  when  the  salt  is  exposed  to  their  action,  and  we  obtain  sul- 
|ibate>  muriate,  or  nitrate  of  manganese. 
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When  lieated  in  a  crucible,  the  acid"  is  disengaged,  and  a 
brown  oxide  remains,  which  may  be  tre^ed  with  acids,  withmtt 
emitting  any  smell  of  sulphurous  acid. 

To  determine  in  some  measure  the  projportioa  of  the  consti- 
tnents  of  this  salt  I  treated  50  grains  ch  it  with  very  diluted 
Milphuric  acid,  and  when  all  the  sulphurous  acid  was  separated, 
mixed  the  Jiqmd  with  more  water,  and  precipitated  the  manga- 
nese by  carbonate  of  potash.  The  carbonate  of  manganese  <A>- 
tained  wdgbed,  aftra  being  washed  and  dried,  36  grains,  which 
is  equivalent  to  SO^^  grains  of  protoxide.  Hence  100  parts  of 
sulpnite  of  manganese  are  composed  of 
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VII.  Action  of  Muriatic  Addon  Mangai 

(A.)  On  the  Metal. 
The  meul  is  readily  dissolved  by  muriatic  acid  o 


of  concentration  with  trie  evolution  of  hydrogen  gas,  and,  when 
the  acid  is  not  too  much  diluted,  with  the  production  of  consi- 
derable heat. 

The  solution  when  concentrated  has  a  colour  approaching 
rose-red,  and  deposites  crystals  of  a  similar  colour. 

(B.)  On  the  Protoxide. 

The  pure  protoxide  dissolves  in  this  acid  C|uietly,  and  the 
carbcmate  with  a  strong  effervescence.  The  solution  lias  a  roso- 
red  colour. 

Chemists  have  hitherto  affirmed  that  this  salt  cannot  be  pro- 
cured in  the  state  of  regular  crystals.  I  have,  however,  heea. 
able  to  procure  it  in  as  regular  crystals  as  any  salt  whatever. 
My  method  was  this:  I  procured  a  quantity  of  concrete  salt 
by  evaporating  to  dnness  a  solution  of  manganese  in  muriatic 
acid.  This  I  put  mto  a  solution,  quite  neutml,  and  already 
evaporated  in  a  cylindrical  porcelain  vessel  till  u  cuticle  had 
formed  on  its  sur&ce.  The  vessel  was  placed  for  some  days,  as  I 
have  described  in  a  preceding  paragraph,  in  a  temperature  be- 
tween 77°  and  88'. 


Properties  oftrystallixed  Muriate  of  Manganese. 
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It  crystallizes  in  very  fine,  lon^sh,  thick  foHr-sided  tablet, 
boUi  extremities  of  which  are  pointed  with  two  plains,  and  the 
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cdgH  aw  fivqacntlj  trsncatod.  SMwdaxi  As  touatiture  b  n 
fre>t  as  to  duoga  the  «T]ritab  imo  cHMuiU  taUea.  Tbtjr  an 
set  upon  one  anoUier. 

I^ey  have  a  rose-red  colear,  an  petftetlj  liaMnianal.  and 
'ham  a  caustic  taste,  whicfa  t«a«ea  a  iritiih  imprwaiop  vpok  Ike 
tMtffoe. 

liieyBpeedilydelupieBmuitheair.  TheyBSf  bcTeiy  wril 
preserred  in  a  dose  weasel  at  die  tenperatUK  1^77°;  b«tiriwn 
the  Wraperature  is  a  little  fai^ier  <h^  loss  Aeir  tnat^anaas, 
and  bewme  covered  over  wits  a  wiiite  powcUc^  owing  to  t^kiB 
of  a  part  of  their  water  of  crygtaitizanon;  yet  they  do  not  Sill 
completely  to  powder.  When  strongly  healed  in  a  retort  diey 
ndt  immediately,  and  lose  dieir  water  of  cryetallization;  and 
in  a  red  beat  thev  are  in  a  great  measure  decomposed,  the  add 
posses  over  into  toe  receiver,  and  there  remtuns  in  the  retort  a 
black  shining  crytalline-  mass,  which  still  contains  some  acid. 

Not  only  water,  but  alcohol  also  dissolves  more  than  its  own 
weight  of  uiis  salt.  The  slcohoUc  solution  bums,  when  io  ctm- 
tact  with  a  combustible  substance,  with  a  livdy  red  flame,  and 
emits  frequent  sparks.  When  the  alcoholic  solution  is  slowly 
evaporatM  the  salt  crystallizes  in  vety  fme,  thin,  tranuiarent 
tables,  and  sometimes,  when  the  ersporatirm  is  rapid,  mvery 
fine  6at  needles. 

Hie  specific  gravity  of  the  crystals  is  l-SCO,  Aet  of  water 
being  roOO. 

In  oilier  respects  the  solution  of  tSiese  cryst^s  exhibits  tlie 
properties  of  the  solrttion  of  sulphate  t^mutcanese. 

Sulphuric  acid  does  not  decompose  the  solution  of  muriate  of 
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A  hundred  gruns  of  dry  crvstallized  muriate  of  n  ^ 
were  dissolved  in  water,  and  mixed  with  a  solution  of  nitrate  of 
silver  as  long  as  any  precipitate  fell.  This  precipitate  bang 
separated  bv  the  filter,  wa^ed  and  dried,  and  beated  to  the 
point  of  fusion  in  a  silver  vessel,  weighed  ISO  grains.  Now  it 
loUows  &om  Klaproth's  experiments  £at  133  grains  Qf  such  a 
horn  silver  contain  20^  grains  of  muriatic  add.  Hence  the 
propor^on  of  acid  in  130  grains  may  be  estimated  at  20^ 
jirains. 

After  the  separation  of  &e  excess  of  sQver  1  precipitated  the 
whole  of  the  manganese  by  means  of  carbonate  of  ammonia, 
warmed  the  solutioQ  a  litde,  and  carefully  dried  the  jxxcipitate. 
It  weighed  69  grains,  which  is  equivalent  to  S8^  grains  ofprot- 
maAo  oS  manganese. 

As  the  loss  in  th£  lOO  grains  of  aioriiite  <€  SMiigaMMi 
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examiiteii  nuut  b«  awaibed  to  water,  it  fbllovs  that  the  salt  is 
oonpoaedof 

Protoxide S8'50 

Add Bo-o* 

Water *l*46 

100-00 

Setnark, — ThtR  analyuB  coTTesponds  very  nearly  with  that  of 
Bacholz  pven  in  the  second  volome  of  his  Beitrage;  but  th« 
method  which  he  followed  can  only  be  prBctised  fay  a  chemist 
^hose  eyes  are  very  much  ^rciseo. 

Action (^  Oxymnriatie  Addon  Murtate of  Mtaiganesef 

X  dissolved  SOO  grains  of  muriate  of  manganese  in  about  12 
ooncea  of  water,  and  made  a  current  of  o^rmuriatic  acid  pasa 
tbnMu^  the  ioiatk»  Sav  <ix  hours  without  mtemiptiui.    llie 

,  li^uiobesan  aoon  to  froth,  and  the  foam  collected  1410a  the 
vatfatx;  it  acquired  a  yellow  colour,  and  coDcreted  into  a  cry»> 
tiUline  maas.  This  clwnge  instate  made  it  difficult  fiu-  ihe  saa 
to  condoue  to  pass.  I  allowed  the  i^^taratus  to  remain  ibr  a  day 
witiMHit  touchmg  ij^  knd  fbood  next  day jthat apart  of  the 
mass  had  agaiu  bec(»ne  liquid,  Init  that  a  ^eat  many  huuc 
naedle^ann  crystals  had  shot  in  ft.  When  the  glass  was  openra 
ihe  woell  of  onmuriatic  acid  eas  was  so  strong  as  to  be  scarcely 
ttippcwtaldew  1  threw  the  whole  Upon  the  niter,  in  order  to 
aqiarals  the  crystals  from  the  liquid;  but  the  liqiud  passed 
tlmnuh,  and  the  crystals  veedily  oeliquesced  and  followed  it* 
ItwiUappear  from  what  followB  that  these  crystals  consisted  cd* 

•m^munatic  acid  and  muriate  of  man||ane6e.  Here  we  obsw* 
the  ciTStaUixatioa  of  the  ac^  in  comUuation  with  a  tnetaL  Nor 
hare  I  finuid  the  same  thing  to  take  place  when  oxymuriatic  add 
ic  paaaed  thrmigh  an  alkaline  solution;  and  I  do  not  believe  that 
any  person  has  observed,  oxymuriatic  add  to  c^ystaUiae  at  the 
traperahue  of  4J°. 

'niis  sdutkm  is  predpitated,  by  alkaline  carbonates,  browoiA 
red;  by  the  pure  aikalies,  brown ;  and  by  the  alkaline  prussiat«% 
yelloww)  brown.  The  precipitate  soon  becomes  darker  by  ex- 
pMMnvto  the  air.  Ilicsaine  thing  h^ipens  to  the  abovewnen* 
tbned  crystals  when  dlMcdfed  in  water,  WbeUier  in  ibia  amf 
poond  ^  mangaaeae  be  nal^  in  the  state  of  brown  oxide,  in 
wlitdi  state  the  pred|iitatc  appears,  or  whether  it  does  not  r^ 
C»n  o^gen  dunDg  its  prediulatigo  from  the  uncouibined  ojgu 
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muriatic  add,  obviously  present  in  the  liquid  from  the  smell, 
are  questions  which  I  cannot  at  present  answer.  However^the 
laU  opinion  is  very  probable. 

>i^en  the  solution  is  evaporated  the  smeD  (^  osytnuriatic 
acid  gradually  disappears,  and  at  the  same  time  black  oxi^  is 
deposited.  The  solution  assumes  a  red  colour,  contains  uncom- 
bioed  muriatic  add,  as  is  shown  by  re-agents,  is  predpitated 
white  by  the  alkaline  carbonates,  and  exhibits  the  properties  of 
a  common  solution  of  muriate  of  manganese  with  excess  of  add. 
The  oxymuriatic  acid  is  deci^Tiposetf  it  pves  out  a  portion  of 
oxygen  to  the  oxide,  and  is  changed  into  common  muriatic  add. 
By  ferther  evaporation  the  evolution  of  oxymuriatic  acid  again 
commences,  the  precipitated  oxide  is  again  dissolved,  and  we  ob-  - 
tain  finally  the  very  same  quantity  of  muriate  of  manganese  at 
first  employed. 

To  these  experiments  I  will  add  a  few  words  respecting  a  new 
metal  which  I  have  found  in  the  Saxon  grey  ore  of  manganese, 
tiie  nature  of  which  I  h(^  soon  to  make  evident. 

This  substance  is  distingui^ed  from  all  bodies  hitherto  known 
by  the  following  properties : 

It  appears  to  occur  in  the  ore  in  the  state  of  an  add,  and  it 
maybe  separated  and  volatilized  by  the  action  of  other  mineral 
adds  upon  the  ore.  Ifthe  operation  be  performed  in  a  distilling 
yesael,  and  an  opportunity  be  given  to  the  disengaged  acid  to 
com^Hne  with  potash  or  soda  ley,  a  combination  takes  place,  and 
a  crimson-red  solution  is  obtained,  which  is  not  altered  by 
exposnre  to  the  air,  bdng  in  this  respect  similar  to  some  of  the 
alkaline  stdutions  of  manganese.  If  tnis  solution  be  mixed  with 
another  add,  anil'  h^at  applied  in  a  retort,  the  metallic  acid  is 
volatilized  with  a  peculiar  smell,  and  the  residue  consists  of  a 
combination  <^  the  acid  employed  with  the  alkali,  without  tfie 
amidlest  indication  of  any  other  substance,  as  &r  as  I  have  been 
able  to  discover. 

The  crimson-red  solution  (which  I  consider  as  a  combination 
o!  a  peculiar  metallic  add  with  an  alkali)  is  precipitated  by 
gallic  add  and  by  tincture  of  nutgalls  chesnut  brown. 

Alkaline  prussiates  produce  no  predpitate,  but  the  red  colour 
of  the  Eolation  is  immediately  changed  to  a  fine  l^non  yellow. 
The  solution  is  not  altered  by  the  alkaline  carbonates. 

When  mixed  with  somealcohol,  and  heated  a  little,  it  assumes 
a  green  colour,  gives  out  an  ethereal  smell,  and  alkalies  predpi- 
tate  from  it  a  brown  oxide,  which  is  soluble  in  muriatic  acid. 

When  I  treated  pure  oxide  of  manganese  in  the  same  way  I 
obtained  none  of  these  appearances. 

This  BubstaQce  seems  to  exist  only  ina  amall  proportion  In  the 
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grey  ore  of  manganese.    The  experimenu  must  be  made  u|m» 
pounds  of  the  ore  at  once. 


Remarks  on  the  preceding  Paper.  By  the  Editor. 

I  conndered  the  preceding  p^)er  u  highly  worthy  of  publica- 
'  tioD,  because  it  ccmtaiiu  many  circumstances  respecting  mftDga- 
nese  vith  which  chemists  ought  to  be  acquainted,  but  which  do 
not  seem  tojse  generally  known  in  this  country.  At  the  same 
time  the  pi^>er  exhibits  sotne  striking  imperfections,  which  it 
may  be  proper  to  notice  for  the  sake  of  our  chemical  readers, 
who  may  not  hare  an  opportunity  of  knowing  exactly  the  present 
state  of  this  part  of  chemical  science. 

1.  Dr.  John's  method  of  procuring  pure  oxide  of  manganese 
is  exceptionable.  How  he  was  able  tosncceedbymeans  <^itwe 
cannot  say ;  but  certainly  no  other  person  has  been  able  to  verify 
his  results.  We  shall  insert  a  ptq^r  on  the  Euhject  by  Buchol^ 
which  will  convince  our  readers  of  the  truth  of  our  remarks. 
With  respect  to  the  separation  of  iron  and  manganese  there  are 
four  methods  of  proceeding,  all  of  which  succeed  tolerably  well. 

1.  Gehlen's  method  is  the  best.  It  consists  in  dropping  succinate 
of  potash  or  succinate  of  ammonia  into  the  impure  manganese  - 
solution,  preriou^  brought  as  near  as  possible  to  a  state  of 
neutralization.  The  whole  iron  &lls  in  the  state  of  succinate^ 
while  the  manganese  remains  in  solution.  The  objection  to  this 
method  is  the  nigh  price  of  succinic  acid,  which  Gehlen  endea- 
vours to  obviate  py  saying  that  the  succinic  acid  may  be  reco- 
rered  by  boiling  the  precipitated  succinate  of  iron  in  an  alkaline 
ley;  but  every  practical  cnemist  must  be  aware  that  such  a  pro- 
posal is  quite  absurd.  The  time  lost,  and  the  great  trouble^ 
would  be  more  than  equivalent  to  the  price  of  the  succinic  acid. 

2.  Berzelius,  in  order  to  obviate  this  objection,  substituted 
benzoic  acid  for  succinic.  It  appears  from  the  experiments  of 
aiBinger  {jlj'kandlingar  i  Ft/siti,  Kemi  och  Mineratoeii  t.  3,  p. 
152,)  that  this  method  answers  pretty  well.  S.  Tne  impure 
oxide  of  manganese  may  be  dissolved  in  sulphuric  acid,  the  boIo> 
tion  evaporated  to  dryness,  and  exposed  to  a  red  heat.  The 
sulphate  of  iron  is  decomposed  by  this  process ;  but  the  sulphate 
of  manganese  remains  unaltered.  Hence  the  latter  contmues 
soluble  m  water;  but  not  the  former.  This  process  was  pro- 
posed by  Dr.  John  in  the  preceduig  paper.  4.  The  impure 
manganese  may  be  dissolved  in  muriatic  acid,  the  solution  eva- 
porated to  dryness,  and  exposed  to  a  red  heat  in  close  vessels. 
The  ferrane  sublimes,  while  the  manganesane  remains  unaltered. 
This  process  may  be  repeated  two  or  three  times,  and  then  the 

•o^de  of  manganese  Aill  be  freed  from  iron.    This  process  wu 
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fgapmeA.  hj  Mr.  John  Dftvy.    I  do  not  koow  vhetW  it  1m> 
ever  been  put  in  practice 

S.  The  preceding  pi^>er  CMitwos  only  a  part  of  Dr.  John's 
experiments  on  man|{aDe«e,  We  thall  pubbsh  the  sequel  of  his 
^cperiments  in  onr  next  Nambw.  The  results  which  he  obtained 
in  nis  endeavoars  to  determine  the  nuraber  and  oomponitien  of 
the  oxidea  of  tnanganece  will  be  there  aecn.  He  obtained  tkrtc 
ejddeii  die  colours  ai^  compoeiticai  of  whidi  w««  as  fidlevi: 
1.  Gre«i, composed  of  lOOmetal  +  15  oxygen. 

S.Brown,    100 +  25 

3.  Black, 100 +  40 

Berzeliua  has  given  us  the  result  of  his  experiments  on  the 
oxides  of  manganese  (Z^rtoA  tifmien^tiL  p.  l%9).  Accoid- 
ing  to  him  there  are  tive  oxides  of  mftnganeee.  He  obtuned 
tile  first  by  keepins  manganese  for  two  years  tn  a  very  w^- 
corked  glass.  It  ibil down  into  a  brownish  grey  powder,  which 
filled  the  whole  of  the  phial.  It  was  semic^staUise,  and  had 
the  metalline  lustre.  He  found  it  composed  of  100  metal  md 
7-02fi6  oxygen.  He  deduces  the  composition  of  the  other 
o^ddes  of  manganese^  partly  firom  his  own  experiments,  and 
partly  from  those  of  other  cnemisb^  as  follows : — 

IMal.  Metal.  Oiyga. 

1.  Composed  of  100  +     T-OSeS  oxygen,   or  1  +  1    ■  , 

« 100  +    1*  05SS    1+2 

9 100  +  88*1070   1  +  4 

4 100+  *2'I6       1+6 

5 100+  56-^13     ,...  1  +  e 

Sir  Humphry  Davy  has  givw  us  tlie  result  of  hijB  ^njeri- 
inents  on  Uie  oxides  oT  manganese.  He  obtwied  two  (wdes; 
the  first  dark  oUve,  the  second  brownish  blade.  He  fouiui  tbdi 
composition  as  follows  {Ehmenis  aj  Chemical  PkUosepby,  vol  i. 

HalBl. 

I.  Otn 100  +  96'5S  oxygen 

'S.  Brown 100  +  39-82 

It  is  bardty  necessaiy  to  mention  Hie  experimenta  of  Bergmaiif 
as  they  were  made  at  a  time  when  accuracy  could  scarce^  be 
ejected.  He  obtained  three  oxides,  whicn  be  found  con^xsed 
asrollows: — 

1.  Compoied  of  loo  +  25    oxygta 
s. 100 +  ts 

$ 100+66-6 


n,<i-^f^:>yG00gIe 


182^]         a  Chemieal  Knowledge  of  Mmgaaese,  £7S 

By  arranging  the  proportion  of  ozyf^  obtained  by  the  di^ 
rent  expmmentera,  aa  m  the  following  table,  we  may  readily 
compare  then  together : — 

#  Oxygen  hf 

Diidci.                        JobD.            Berielins.                Daty.            Bersmiu. 
.  T-oses .. — 


fi 15 140«33 . 

8 J5 28-107    26-5«., 

4. .40 42-16     ■. S9-82. 

S — 56-213    ; 


AH  tbe  experimenters  a^ree  very  nearly  in  the  composition 
of  the  diird  oxide.  Nor  is  the  diflercnce  very  great  in  the  com- 
position of  the  fourth.  It  is  clear,  from  the  experimenta  of 
John,  that  it  is  witb  the  green  oxide,  or  second  oxide  of  Ber- 
zelius,  thmt  all  the  acids  combine.  Hence  this  is  the  oxide 
which  constitutes  the  base  of  all  the  salts. 

The  6rst  or  protoxide  of  every  metal  must  be  a  compound  of 
oneatom  ofmetalwithoneatomof  oxygen.  Hence  its  analysts 
gives  us  the  relative  weights  of  nn  atom  of  the  metal  and  an 
atom  of  oxygen.  If  we  consider  Berzelius's  first  oxide  as  the 
protoxide  (tf  manganese,  it  follows  that  the  weight  of  an  atom 
of  manganese  is  to  the  weight  of  an  atom  of  oxygen  as  100  : 
7'0266.  I  have  in  my  table,  published  in  vol.  ii.  p.  42  of  thia 
journal,  adopted  1  to  represent  the  weight  of  an  atom  of  oxy^n. 
And  an  atom  of  manganese,  on  the  supposition  that  Betzehus'i 
first  oxide  is  accurate,  would  be  14-260.  The  oxides  of  manga* 
neae  given  by  Berzelius  will  be  composed  as  ftjlows : — 

Ist  Oxide  of  1  atom  manganew  +  1  atom  oxygen 

2d  Oxide  of  1 +  2 

3d  Oxide  of  1 +  4 

4th  Oxide  of  1 +  6 

5th  Oxide  of  1 +8 

But  if  we  suppose  that  the  first  oxide  of  Bereelius  does  not 
exist  (and  his  mode  of  obtaining  it  was  far  &om  satis&ctfny), 
in  that  case  die  n-een  oxide  of  John  wiil  be  the  real  protaxid% 
and  the  constitution  of  the  re^ective  oxide*  of  manganese  will 
be  as  follows:— 

1 .  Protoxide,  composed  1  atom  metal  +   1  atom  oxygtu. 

2.  DeotoXide,      1   +  2 

S.  Tritoxide, 1 +   8 

4.  Peroxide 1   +  4 

I  confess  this  ^pears  to  me  by  &r  ^e  mogt  probable  state- 
ment.    In  that-case,  the  w«i|^  pt  an,  atOfacvfiaaXigWieBe  «^ 
Vol..  II.  N=  IV.  S 
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betHil;  7*130:  and  the  vekht  of  anint^ront  paitkU  ofe»ch 
of  these  oxides  will  be  as  foffows: — 

Protoxide 8-l«0 

Deutoxide    •■ISO 

Tritoxide 10-130 

Peroxide 11-130 

3.  The  only  aalts  of  maiij^iuiese  of  whit^  the  conipositiisi  is 
given  in  the  precedioe  paper  ore  the  carbonate,  stdpliste,  sul- 
phite] aad  miuriate.  These,  according  to  the  analy Bi»  of  JiAtn, 
are  composed  as  follows : — 

1.  Carbonate  of  100  protoxide  +   61-17  acid+   17-91  water. 

2.  Sul[rfiate  ....100 +  108-55 +  11*- 

S,SullAit*  ....100 +  9*-*5 +  54-*S 

4.  Muriate 100 +   52-05 +  107-68 

Or  pei^aps  the  composiUon  vill  be  more  evident  by  stating  it 
in  the  following  manner,  taJung  the  weight  of  an  atom  of  pri> 
toxide  as  the  W8is:-r 

ProloTld^.        Acid.  Water. 

CarbcHiate 8-130  +  4-972  +   1-455 

Sulphate    8-130   +   8-823    +    9-268 

Solphite     8-130  +   7-678  +  4-425 

Muriate,^ 8-130   +    4-431    +   8-7.54 

There  can  be  Mttle  doubt  that  the  weight  of  an  integrant 
particle  of  each  «i  the  acids  whidi  enter  into  the  composition 
ef  these  idte  is  as  f(^pw»:— 

Carbonic  acid . . '. , 2'?5I 

Solpfcaric acid 5-000 

Sulphurous  acid -. 4-000 

Muriatieadd ..-. 2-365 

An  integrant  particle  c^  water  weighs  l'LS2.  JCweeotnpare 
these  numbers  with  the  preceding  table  we  shall  find  an  approxi- 
mstton  to  two  Integrant  particlca  of  cBt^  acid  cotntiined  with  one 
integrant  pstiete  of  protoxide  m  each  of  the  salts.  The  reason 
nrhy  the  au^iers  do  not  accord  exactly  witii  t«-o  intc^ant  par- 
tides  of  the  add'is  doubtless  because  some  error  has  been  com- 
mitted in  determining  the  composition,  either  of  the  protoxids 
of  mangane^, .  or  of  JJie  salte  into  which  it  enters.  Both 
deteitmnationssre  probably  erron^us  to  a  certain  amount.  If 
the  quantity  of  oxygen  in  the  protioxide  were  a  ve^y  lltUe.  ]esi 
than  Berzehus  fpund  it,  the  wetgtit  <^  an  int^raut  jMi-^dsof 
the  protoxide  would  be  somewhat  greater,  and  this  would  aug- 
mept  ^  nianbae  iadicatiBg  thk  pwportloB  icf  acid  Jcflhewhat. 
, .  WUb  reqKct:to,tl»  watec  «c^^aed  in  4fae«e  aSssj  -it  would 
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appesr  that  the  carbonate  cMitains  1  attmi,  the  sulpliaie'd,  the 
sulphite  4i,  &nd  the  muriate  8  atoms. 

It  was  first  observed  by  Richler  that  when  one  metal  is  preci- 
pit^ed  from  a  solution  by  another  the  solution  continues  as 
neutral  as  at  iirst.  In  this  case  the  metal  is  changed,  but  the 
acid  and  the  oxygen  remaiiu  uochangad.  For  example,  if  we 
have  a  solution  oi  sulphate  of  copper,  a  plate  of  zinc  introduced 
throws  down  the  copper.  The  copper  in  the  solution  was  united 
with  a  certain  proportion,  of  Axyj^en  and  sulphuric  acid;  the 
zinc  which  has  taken  its  place  is  now  dissolved  with  the  very 
same  oxygen  and  salphnric  acid ;  so  that  the  sulphuric  acid 
now  neutralizes  a  quantity  of  zinc  containing  just  the  »mie 
quantity  of  oxygen  that  the  copper  did  which  it  formerly  neu- 
traJizecL  From  this  it  ibllowsthat  acids  {as  far  at  least  as  those 
metals  are  concerned  which  throw  down  each  other)  always 
neutralize  portions  of  oxides  containing  the  very  same  numerical 
qaanUty  of  oxygen. 

It  has  been  ascertained  that  the  quantity  of  oxygen  in  the 
oxides  neutralized  by  100  parts  of  the  preceding  acids  is  as 
follows : — 

Carbonic  acid     3G-6& 

Sulphuric  acid    ' 20-OS 

Sulphurous a£id <.-.,, 20  02 

Muriatic  acid 30*49 

Now  the  quantities  of  protoxide  of  manganese,  which  contain 
these  respective  numbers  of  oxygen,  are  the  following:— 

36'68  oxygen  are  contmned  in  2S7'68  protoside  .    , 

20-02 .162-47  ,. 

'iO-02 ^ „. .  162r,*7       .  ,  .  ;      ... 

SO-49 ■ .' .'.  2f7.-^5''.' ■  ,:..■.-, 

If  we  compare  these  numbers  with  the  Composition  df  ,th6 
salts  as  contained  in  Dr.  Jt^'s  papeff  ■we-khafi  find  that  the 
rule  by  no  means'  holds  with  respect  to-th^  salts  of  mcmgan^e. 
According  to  his  analysis, 

100  carbonic  acid  satur^  leStl'S  protwde 

100  sulphuric  acid  ;,9firAP  ■  >  "•   ■      •■    ■  ^. 

100  sulphurous  acid   .  lOS'aT  ■'--■.  ,  ^-r 

100  muriatic  acid    1?3-11.  ...-■■ 

It  would  appear  from  this  statement  that  the  law  ought  fiot  to 
be  extended  to  those  metals  that  are  not  precipitated  by' Mhert 
in  the  metallic  state.  Probably  the  non-existence  of  thii^  law 
with  respect  to  them  is  the  reason  why  they  are  nt4  precipitated. 

4-.  The  supposed  new  metal  announced  by  John  in  tqp  pre- 
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ceding  paper  aa  exiBting  in  the  Saxon  gn^  ore  of  manganese 
was  examined,  soon  after  the  publication  of  the  paper,  tnr  Ber> 
kHub  ;  and  the  appearances  were  shown  by  him  not  to  depend 
upon  the  presence  of  any  new  metal,  but  to  be  owing  to  man- 
ganese. 


Akticlb  VI. 

ExperimerUs  on  the  Natwt  of  AmU,  of  Hydrogen,  and  of 
Ammonia,  and  upon  the  Degrett  of  OxidatUm  of  which  Axole 
is  susceptible.  Bv  Jacob  &rzdiaa,  M.  D.  F.  R.  S.  Professor 
of  Clt^iatry  ana  Pharmacy  in  Stockholm.* 

THEfoIlowing  experiments  ore  to  be  considered  as  a  continua- 
tion of  those  which  I  have  alrcadvpublishedon  the  same  subject 
in  the  Annalcs  de  Chimie  of  Paris,  and  in  the  Annalen  der 
Htvaique  of  Gilbert,  during  the  years  181 1  and  1812.  I  have 
endeavoured  to  prove  that  azote  contains  oxygoi,  and  that  - 
nitric  acid  neutrslized  by  a  saline  base  contains  six  times  as 
much  oxygen  as  that  base.  By  the  most  accurate  of  my  expe> 
riments  I  have  found  tliat  the  nitnte  of  lead  is  oomposed  of 


Oxide  of  lead 67-3 

Kitric  acid ' -SS? 


Heoce  100  parts  of  nitric  acid  are  neutralized  by  205*31  of 
(aide  of  leao,  a  quantity  which  contains  14*716  of  oxygen.  In 
the  nitrate  of  barytes  100  part*  of  acid  are  combmed  with 
14073  parts  of  ba^yte^  which  contain  14*73  of  oxygen  (Ann. 
de  Chim.  Nor.  1811,  p.  174).  Ihua  these  two  anslysea  mu- 
tualiy  confirm  each  other. 

I  have  endeavoured  to  ^xqmo  that  it  is  a  general  law  that  when 
two  oxidized  sulwtanoas  combine,  the  oxygen  contained  in  the 
one  is  always  either  equal  in  quantity  to  that  contained  in  the 
4Mher,  or  it  is  a  multijHe  of  it  by  a  whole  Duinber.  If  we  admit 
this  law  to  be  correct,  it  follows  bam  it  that  100  parts  of  nitric 
acid  ought  to  contain  a  certain  niimber  of  tunes  14*715  of 


ojyaen.  Thisnumb^ofUmes  must  be  greater  than  4,  because 
decisive  experimenta  have  demonstrated  that  the  acid  contains 
moreoxygen  than  14*715  X  4:  but  it  cannot  be  greater  than  7, 
because t^constitutesjnore than thewfiightofthe acid.  Hence 

'  •  It  nmy  be  prsper  to  mentfon,  far  lh«  lurarmiiliaii  of  Dr.  Bersellas  Ikal 
llrii  paper,  Ihwfe  dated  tbc  tld  AprlH  dMiat  naeltdie  Editor  tUI  the  cod  of 
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tbeacid  mtist  contain  either  J!  or  6  times  14715  of  oxygen. 
But  nitric  acid  has  the  pnvperty  of  forming  with  oxide  of  lead 
sererai  saltfl  with  excpBS  of  base;  asl  haveshowninmymemoir 
on  the  composition  of  salts  with  excess  of  base  (Ann.  de  Chimin 
June  1812).  And  among  these  subnitrates  there  is  one  in  which 
the  add  is  combined  with  twice  as  much  base  as  in  the  neutral 
nitrate:  but  if  the  above-mentioned  law  be  just,  it  is  dear  that 
the  oxygen  in  nitric  acid  cannot  be  5  times  14*715;  because^ 
were  tnat  the  case,  the  oxygen  of  the  acid  in  thescbnitratejtut 
mentioned  would  not  be  a  multiple  of  that  in  the  base  by  & 
whole  number,  but  by  2|;  consequently  the  true  qnantity  of 
oxygen  in  ]00  parts  of  nitric  acid  must  be  6  times  14715,  or 
88'29.  But  as  the  most  exact  experimenters  have  not  indicated 
so  great  a  quantity  of  oxygen  in  nitric  acid,  it  is  necessary  that 
tiie  oxygen  wanting  should  be  contained  in  the  axote,  which  of 
coane  must  Be  a  compound  of  oxygen  and  a  combustible  radicle. 
*  Such  are  the  conclusions  which  I  have  drawn  from  my  exp^ 
rimoits  hitherto  published.  I  do  not  know  how  far  chemical 
philosophers  will  allow  them  to  be  well  founded;  but,  in  hopes 
that  the  laws  of  chemical  proportions  which  I  have  endeavoured 
to  establish  will  be  one  day  examined  and  admitted,  I  will  con- 
tinue in  this  paper  my  researches  respecting  the  nature  of  the 
bodies  annonnced  in  the  title;  and  I  shall  commence  with  the 
composition  of  nitric  acid,  supposing  it  to  have  azote  for  its 
radicle. 

It  is  well  known  that  M.  Gay-Lussac  accompanied  his  impor- 
tant discovery  of  the  proportions  in  which  gaseous  bodies  com- 
Irin^  by  an  analysis  of  the  oxides  of  azote,  and  of  nitrous  and 
nitric  acids.  He  fomid  that  nitric  acid  contains  one  volume  of 
azotic  gas  and  two  volumes  of  oxygen  gas,  which  amounts  in 
Weight  to  SO  5  azote,  and  QQ'S  oxygen. '  M^rs.  Cavendish  and 
Davy  had  obtained  nearly  the  same  result  from  their  analytical 
experiments  on  this  acid.  These  excellent  authorities  induced 
me  to  confide  in  this  determination;  and  in  my  analysis  of  the 
subnitrates  and  subnitritee  I  obtained  a  satis&ctory  confirmatitoi 
of  it;  that  is  to  say,  I  thought  I  obtained  a  subnitrate  such  that 
the  acid  and  oxide  contained  each  an  equal  quantity  of  oxygen* 
-  supposing  the  acid  composed  as  above  stated.  I  was  struck  with 
tbu  itnoinaly;  and  1  have  stated  (Ann.  de  Chim.  June  1B13} 
the  experiments  which  it  induced  me  to  make,  though  they  led 
me  to  no  satisfactory  explanation.  In  consequence  of  the  new 
determination  o^the  composition  of  nitric  acid  by  Dalton  and 
Davy,  I  have  been  engaged  to  resume  my  researches,  and  have 
been  happy  enou^  to  see  the  anomaly  dis^peo^,  and  to  ob- 
tain results  which  ttirow  piuch  light  on  the  nature  of  azote, 

Mr.  Dalton,  who  has  given,  in  his  New  System  of  Chemical 
PbUowqphy,  a  corpuscular  theory  ftaia.  which  the  doctrine  of 


ogle 


278  Experiments,  on  the  Nature  of  :[Qpr. 

definite  proportions  follows  as  a  necessary  consequence,  has 
stated^vol.  ii.p,329),  that  the  smallest  nuantity  of  oUrousgaB, 
which  in  his  experiments  was  condensed  ay  100  parts  in  volume 
of  oxygen  gas,  was  always  130.  If  we  convert  these  volumes 
kito.  weiffhts  we  obtain  nearly  73*5  oxygen  and  26"S  azote. 
When  r  compared  this  deter  minaUoB  with  the  results  of  my 
jpialyses  of  thfe  nitrate*,  I  found,  to  my  great  surprise,  that  they 
accorded  tauth  better  with  it  tlian  with  the  determination  of 
pay-Lussae,  though  the  diflerencc  in  the  weights  that  ought  to 
be  obtained  in  the  analysis  ol'  the  nitrates,  nitr&te  of  ammwiia 
^r  example,  ac.cording  to  the  one  or  tlie  other  of  these  deter- 
minations, was  so  little,  that  it  was  iniposEible  to  decide  by  ex- 
Uefiment  which  of  the  two  was  the  most  just. 
7" During  my  residence  in  London  last  summer.  Sir  Humphry 
Pavy  informed  me  that  be  had  fbimd,  by  experiments  made 
with  the  greatest  care,  that  nitric  acid  is  composed  invcdumec^ 
reo  parts  of  azote  and  250  of  oxygen;  tliat  is  to  say,  of  i6'S 
parts,  by  weight,  of  azote,  and  73  5  of  oxygen:  for  when 
nitrate  of  ammonia  is  distilled  in  a  moderate  heat,  it  is  com- 
pletely changed  into  nitrous  oxide  gas  and  water,  without  any 
trace  of  azotic  gas.  In  the  Elements  of  Chemistry  publisbcd 
soon  after  by  this  illustrious  chemist  he  has  rq)resented  nitric 
add  as  a  compound  of  one  proportion  of  azote  and  five  d 
oxygen.  It  follows  that  in  the  neutral  nitrates  the  acid  saturates 
&  quantity  of  base  of  which  the  oxygen  is  ^th  of  that  of  the 
acid,  supposing 'azote  to  be  Urn  radicle  of  this  acid.  As  Davy 
hks  not  admitted  the  result  of  the  calculations  which  I  have 
inade  on  the  composition  of  azote,  he  considers  this  last  sub- 
Stance  as  an  element,  and  of  course  he  makes  no  inquiiy  about 
the  sixth  portion  of  oxygen  which  ought  to  exist  in  the  azote, 
^e  only  experiments  of  mine  whicn  did  not  agree  with  the 
determination  of  this  celebrated  chemist  were  the  analyses  of 
Uie  subnitratcs  and  subnitrites  of  lead  at  a  maximum.  1  dcter- 
^Vied,  therefore,  to  repeat  them;  and  I  shall  now  state  the 
result  which  I  obtiiine^. 

'  The  analysis  of  the  subnitrate  of  lead  at  a  maximum  [men- 
tioned in  my  treatise  pn  the  composition  of  the  subsalts)  being 
Y&ry  simple,  and  veiy  easy  to  be  made  with  precision,  I  had  no 
reason  to  doubt  it|  exactness.  It  wa«  more  probable  that  I  bad 
feominitted  some  error  in  the  method  of  pi-ocuring  the  salt.  I 
ifiibht  have  obtained  a  mixture  of  hydrate  of  lead  and  subni^ate 
Si'-TfeaH,  iir-a  iiiixlure  of  two  different  subnitrates  of  lead.  I 
hJSotvcd,  thcrelbre,  to  examine  the  precipitates  produced  in  a 
iolution  of  nitrate  of  lead  by  difierent  quantities  of  ammonia. 
'-^uhtilrateof'  Leadata  Maximum. —  i'he  precipitate  obtained  , 
by  pouring  an  excess  of  ammonia  into  a  solution  of  niti'ate  of 
leitd  was  digested  for  24  hours  In  concentrated  and  caustic  am* 
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motiia.  It  was  then -washed  upon  ^  fiUer  till  iray'itwie^i: 
axuaamia.  disappeared.  Whea  dried  at  a  taupwatuK  A  little - 
above  212°,  it  assumed  the  form  of  a  white  powder.  .  Wheii" 
applied  to  tlie  tongue,  it  had  a  weak,  but  very  styptic  taste.  It  ■ 
dissolved  readily  in  uitric  acid  without  effervescence,  and  c^: 
course  contained  no  carbonic  acid.  Neither  did  it  conuun  any 
ammonia,  aa  caustic  potash  decomposed  it  without  the  evola- ' 
tion  of  any  amniMiiacal  odour. 

Ten  parts  (amounting  to  154'+*  grains  troy)  of  this  salt 
OTtpoEcd  in  a  small  crucible,  exactly  w^ghed,  and  placed  in  a 
sand-bath  to  a  height  considerably  higher  than  that  of  boiling 
water,  gave  out  pure  water,  and  assumed  a  yellow  colour.  The 
loss  of  weight  was  0.1 8.  'fhe  heat  being  raised  still  higher,  m, 
little  water  was  disengaged,  but  it  was  accompanied  Dy  red 
fumes.  The  loss  now  amounted  to  0'198.  As  the  last  portions 
of  water  were  disengaged  at  the  same  time  with  the  acid,  I 
cannot  determine  the  quantity  of  water  with  rigorous  exactness: 
hut  this  experiment  shows  us  that  the  proportion  of  water  ex- 
ceeds a  little  rs  per  cent,  but  does  not  amount  to  1-98.  The 
residue,  heated  in  the  crucible  till  the  acid  was  completely  ex- 
pdled,  left  a  quantity  of  yellow  oxide  of  lead  weighi^  d-OS. 

To  ascert^u  whether  this  subnitrate  could  be  always  pro- 
duced with  the  same  properties  and  cocnpoiitioa  when  the  ex- ' 
cess  of  ammonia  employed  was  great,  I  prepared  a  new  quan- 
tity of  it,  and  obtained  exactly  the  same  results:  10  parts  of  it 
lett  9'06i  of  yellow  oxide,  and  furnished  0*185  of  water,  con- 
taining traces  of  acid.  The  subnitrate  at  a  maximom,  thei^^ 
is  coinposed  as  follows: — 

Oxide  of  lead   90'80 

Nitric  acid    7-37 

WaXec  of  combination     1*83 

100-"      . 

But  90'8  parts  of  yellow  oxide  of  lead  contain  6'492  of 
oxygen.  The  7'37  of  nitric  acid,  if  we  consider  it  as  composed 
of  oxygen  and  azote,  contain  only  5'+17;  but  such  a  composi- 
tion is  inconsistent  with  the  laws  of  chemical  proportions.  On 
the  other  haad,  if  we  suppose  azote  to  be  an  oxide,  and  iritric 
.icid  to  be  composed  as  we  have  stated  at  the  beginning  of  thia 
dissertation,  then  the  7'37  of  acid  will  contain  6.508  of  oxygm,- 
that  is  to  say,  the  same  quantity  with  the  oxide  of  lead.  The 
1'8S  of  water  contains  1'615  of  oxygen,  which  multiplied  by 
four  gives  6*46.    Hence  It  follows  that  the  oxygen  of  the  water 

*  Tke  mean  «f  ino  cxperimeiiti. 
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ii^diofthatflfthelMwe;  and  ifthewaterbereprMented  by  1, 
the  acid  and  oxide  will  be  represented  each  by  *.  On  the 
other  hand,  7S"7  of  ncid  are  combined  with  908  of  oxide;  bo 
that  100  psrtfi  of  acid  combine  trith  1336  of  oxide.  We  liave 
ceen  that  in  the  neutral  nitrate  100  jiarts  of  acid'  ore  combined 
."  w^h  205-81  parts  of  oxide.  Now  205-81  X  6  =  I8S4-86; 
that  Is  to  aay,  that  in  tlte  Hiibnitrate  at  a  maxiinum  the  nitric 
acid  is  combined  with  six  times  the  quantity  of  base  with  which 
it  is  combined  in  the  neutral  nitrate. 

Inlermediaie  Subnilrate  of  Lead. — I  precipitated  a  portion  of 
nitrate  of  lead  by  ainm(»ua  in  excess,  but  without  digesting  it 
in  pure  ammonia.  The  precipitate  was  white;  and  when  the 
liquid  naa  passed  through  the  filter  I  perceived  that  the  salt 
began  to  dissolve  in  proportion  as  the  ammoniacal  liquor  was 
removed;  but  it  precipitated  again  in  proportion  as  the  drops 
fell  into  the  Uquid  that  had  already  passed  through  the  filter> 
The  precipitate,  when  washed  and  dried,  formed  a  white  pow- 
der ;  1 0  parts  of  which  exposed  in  a  crucible  to  a  sand  heat  lost 
0'2d2  of  VBteT,  and  became  pale  yellow.  Being  then  heated 
till  the  whole  of  the  acid  was  removed,  there  remained  8'SS* 
of  ydlow  oxide.  As  such  a  conip<^tton  docs  not  accord  with 
the  laws  of  chemical  proportiocs,  we  inust  conclude  that  thi» 
precipitate  Is  a  mixture  of  subnitrate  at  a  maximum,  and  of 
that  m  which  the  acid  is  combined  with  twice  the  qnanti^i'  of 
base  that  exists  in  the  neutral  nitrate. 

To  obtain  the  intermediate  subnitrate  I  endeavoured  to  em- 
ploy the  smallest  possible  excess  of  ammonia.  I  precipitated,  by 
ammonia  in  a  very  small  excess,  a  solution  of  nitrate  of  lead, 
and  I  digested  the  solution  in  the  excess  employed.  To  decom- 

fose  the  subsalt  at  a  maximum  which  might  have  been  formed, 
poured  drop  by  drop  a  weak  solution  of  nitrate  of  lead  into  the 
mixture,  and  digested  it  for  half  an  hour.  I  then  added  a  little 
more  of  the  nitrate,  and  digested  again;  and  I  continued  this 
process  till  the  liquor  contained  no  longer  any  excess  of  ammo- 
nia, excepting  a  portion  so  small  that  it  could  no  longer  be 
i^ecoguized  by  the  smell,  but  became  sensible  by  means  of  a 
-  stopper  dipped  in  muriatic  acid.  I  then  filtered,  and  the  preci- 
pitate exhibited  the  same  phenomenon  of  partially  dissolving 
again,  already  mentioned.  When  about  the  fourth  part  of  this 
precipitate  was  carried  away  by  edulcorntion  I  considered  the 
residue  aif  sufficiently  edulcorated,  and  therefore  dried  it. 

The  subsalt  thus  obtained  was  anatyEed  in  the  same  manner 
M  the  preceding  specimens.  It  yielded  pure  water,  and  as- 
sumed, while  stui  hot,  a  yellowish  colour,  but  which  on  cool- 
ing was  changed  into  white.  Ten  parts  of  it  produced  0'3S 
parts  of  water,  and  left*  when  the  acid  was  driven  off,  8'298 
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V  oxide.    Hence  the  portion  of  acid  amoniits  to 
^  this  Bubealt  Is  composed  of 

>-_  'C  lead   82'98 

•^  H    15S2 

^fe  7mbmatioii S'BO 

"V  "v  100-00 

-ide  contain  S-QS.*)  of  oxygen,  <S*5S  of  add 
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^  ,    and    3'5    of   water   contain  3*08 : 

,  andS-08  X  2  =  6*16.  Hence  in  this  gait  the  acid 
.lis  twice  as  much  oxygen  as  the  oxide,  and  the  oxide 
..ice  Bs  much  as  the  water.  Farther,  we  6nd  that  IS5-2  of 
acid  are  united  with  829-8  of  oxide,  therefore  100  of  add  com- 
bbe  with  615  of  oxide;  but  205-81  X  S  =  6l7'*3;  that  is  to 
say,  that  in  this  Bait  the  add  is  combined  with  three  times  as 
much  oxide  as  in  the  neutral  nitrate. 

I  ought  to  observe  that  I  repeated  a  second  time  the  prepa^ 
ration  and  analysts  of  this  aubuilt,  and  obtained  aa  the  result 
82-975  oxide,  S'25  of  water,  and  IS-77fi  of  acid.  The  slidit 
diflcrence  between  these  two  experiments  is  to  be  ascribea  to 
the-  gre^  care  and  patience  necessary,  to  procure  the  subsalt 
entirely  iree  from  all  admixture  of  the  two  other  snbsalts;  fer 
vhea  Uiere  is  a  aUght  excess  of  ammonia  a  imall  quantitv  of 
the  Eubnitrate  at  a  maximum  is  formed:  and  when  too  little 
anunonia  has  been  employed,  or  a  mixture  not  digested  sufB- 
ciently  long,  the  precipitate  is  contaminated  with  the  subsalt 
at  a  minimum :  and  in  this  last  case  the  quantity  of  water 
diminishes  in  proportion  as  that  of  the  acid  augments. 

Tliefie  experiments  prove  that  the  subnitrate  at  a  maximunit 
of  which  I  nave  given  a  description  and  analysis  in  my  essay 
aheady  quoted,  was  in  reality  merely  a  mixture  of  the  two 
subnitrates  just  examined :  and  consequently  that  a  subnitrate 
in  which  the  acid  saturates  1  ^  as  much  of  base  as  in  the  neutral 
nitrate  does  not  exist. 

Nitric  acid,  then,  has  the  property  of  combining  with  four 
Cerent  proportions  of  oxide  ot  lead ;  that  is  to  say,  a,  with 
205'81  of  oxide,  forming  the  neutral  nitrate;  h,  with  tflfice 
that  quantity  =  411  "62,  forming  the  subnitrate  at  a  minimum; 
c,  with  205-61  X  S  =  617*+3,  forming  the  intermediate  sub- 
nitrate; and,  finally,  d,  with  20S'81  x  6  =  l'J34-86,  forming 
the  subnitrate  at  a  maximum.*     As  these  subuitrates,  or  at 

*  It  ii  proper  lo  observe,  Ibal  a  labnltrate  la  vhkh  llie  acid  is  combined 
Willi  four  timeir  305-81  of  oxide  caanoC  exist,  becanse  in  that  case  the  oxjgta 
■f  Ike  o^dc  would  l>e  »  fiactioaal  put  of  OhU  of  the  acid. 
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least  tbe  dlt^ence  between  them,  have  been  hitherto  on- 
known  to  chemists,  I  shall  here  give  a  sketch  of  th«r  prc^»CT- 
ties  and  composition. 

1.  The  Ftrsl  SubnitrAle,  or  Suhniirate  at  a  Mitumvm,  is 
produced  when  nitrate  of  lead  is  precipitated  by  a  smaller 
quantity  of  ammonia  than  is  sufRcient  to  neutralize  one  half  of 
the  nitric  acid.  It  is  composed  of  such  proportions  that  the 
acid  contains  three  times  as  much  oxygen  as  the  oxide.  It 
contains  no  water  of  combinatioti.  When  deccMnposed  by 
heat  it  leaves  its  oxide  in  an  ajrglutinated  and  reddish  coloured, 
mass,  just  as  happens  when  tlie  neutral  nitrate  is  treated  in  the 
same  way-  It  is  very  soluble  in  water,  and  boiling  water  di^ 
solves  a  much  greater  quantity  of  it  than  cold  water.  On 
cooling  it  tlepoEites  the  salt  in  small  tran^arent  ciyatals,  i^di 
decrepitate  strongly  when  heated. 

2.  The  Second,  or  Intermediate  Suimilraie,  is  formed  when 
the  neutral  nitrate  of  lead  is  mixed  with  a  quantity  of  ammonia 
exactly  sufficient  to  neutralize  f  of  the  nitric  acid.  When  more 
or  less  of  the  alkali  is  employed  there  is  formed  a  mixture  of  dw 
intermediate  subnitrate  with  one  or  other  of  the  two  other  sob- 
nitrates.  The  intermediate  subnitrate  is  composed  in  sudt  a 
manner  that  the  acid  contains  twice  as  much  oxygen  as  the  bas^ 
while  the  water  of  combination  contains  hall  as  much  oxygen  as 
the  base.  When  heated  it  loses  its  water  and  becomes  yeUowi^ 
but  recovers  its  white  colonr  again  o»  cooling;  go  that  it  con- 
tains enough  of  acid  to  conceal  the  coloiur  of  tlte  oxide.  It  i( 
feebly  soluble  in  pure  water ;  but  the  additioit  of  any  other  salt, 
even  nitrate  of  lead,  precipitates  it  again.  When  heated  to  led- 
itess  it  is  decomposed,  leaving  the  oxide  of  lead-in  the  state  of 
a  very  minute  powder,  and  of  a  very  fine  yellow  colour, 

3.  The  Third  Subnitrate,  or  Stttmiirate  at  a  Maximum,  is 
obtained  when  nitrate  of  lead  is  mixed  with  a  a»isiderabte 
excess  of  concentrated  ammonia.  It  is  so  constituted  that  the 
acid  and  oxide  contain  equal  quantities  of  oxygen.  It  contains 
water  of  combination,  the  oxygen  of  which  is  4- 1^  that  of  tbe 
oxide.  It  loses  its  water  at  a  moderate  heat,  and  becomes  of  a 
deep  yellow  colour,  which  it  retains  when  cold.  It  is  scarcely 
sfdubic  in  water.  When  deconjposed  by  heat  it  leaves  its  oxide 
ina  piepowder  and  yelluw  colour,  like  the  precediDgsubnitrate. 

The  anomaly  in  my  first  experiments  having  disappeared, 
and  the  only  circumstance  in  which  these  experiments  did  not 
coincide  with  those  of  Davy  and  Dalton  being  removed,  it  re- 
mains only  to  verify  by  direct  experiment  their  determimdon 
of  the  quantity  of  azote  contained  in  nitric  acid.  My  metbod 
of  proceeding  was  as  follows: — 

1  dissolved  in  water  in  a  convenient  apparatus  12'OS  parts  oC 
nitrate  of  barytqs,  previously  reduced  to  powder  uid.stn>Q(|ly 
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dried.  With  thU  solution  I  mixed  cooccDtrated  mariatic  acid,' 
and  then  added  d^  part«  of  copper.  Ilie  solution  of  the  copper 
was  promoted  by  the  appUcation  of  beat,  and  at  the  end  of  hx 
hours  itwus  all  dissolved.  The  liquor  had  assumed  a  brownisli 
blue  colour,  holding  in  solution  a  htUe  <^  the  muriBte  of  co[^r 
{nairias  cuprostii).  The  evolution  of  nitrous  gas  continued  still 
four  hours  longer,  and  the  liquid  gradually  assun^  p.  green 
colour.  After  sixteen  hours  the  apparatus  was  allowed  to  cool. 
When  the  greenish  liquid  was  mixed  with  distilled  water  it 
became  milky,  in  consequence  of  the  precipitation  of  the  murias 
cupramsi  bat  the  precipitate  subsided  very  slowly,  and  was  for 
the  most  part  (as  usudly  happens)  converted  into  murias  aipri- 
cus  before  it  could  be  collected,  dried,  and  weighed.  To  judge 
from  appearances,  its  weight  could  not  have  amounted  to  one 
part.  Its  presence,  however,  shows  that  the  nitric  acid  was 
entirely  decomposed.  Tlie  nitrous  gas,  examined  by  means  of 
imrriate  c^  iron,  left  so  small  a  quantity  of  unabsorfaed  residue, 
that  we  can  only  ascribe  it  to  ine  azotic  gas  disengaged  from 
^e  water  in  the  pneumatic  apparatus. 

Let  us  examine  the  result  ot  this  experiment:  12-05  parts  of 
nitrate  of  barytes  contain  S-00  paits  of  pure  nitric  acid,  which 
(supposing  the  determination  of  Davy  and  Dnltoii  accurate)  is 
composed  of  B' 907  oxygen  and2793  of  nitrous  gas:  but  if  the 
determination  of  Gay-Luasnc  be  the  most  correct,  the  five  parts 
of  acid  are  composed  of  r738  of  oxygen  and  3'262  of  nitroug 
eas,  According  to  the  first  supposition  the  5'00  of  acid  will 
be  capable  of  peroxidizing  9-]  2  parts  of  copper,  while  accord- 
ing to  the  second  they  will  only  peroxidize  7"00  parts  of  that 
metal:  but  in  the  experiment  above  described  9'5  parts  of  cop- 
per had  been  dissolved,  while  at  the  same  time  a  small  quantity 
of  muriate  of  copper  had  formed,  owing  to  the  surplus  bf 
copper  dissolved,  \V^e  cannot  attribute  the  difference  between 
7  and  9^  to  the  formation  of  muriate  of  copper;  because  in  that 
case  the  quantity  of  muriate  deposited  would  have  amounted 
to  7t  parts,  which  is  much  greater  than  the  truth. 
Experiments  prove,  then  :— 

1.  T^at  azote  cannot  be  considered  as  the  radtcle'of  nitric 
acid;  but  that  the  acid  must  contain  another  radicle,  the  weight 
of  which  must  be  11'72  per  cent,  of  the' acid,  .  .^  '    .  • 

2.  That  nitric  acid  does  not  contain  more  than  2d'4S  of 
azote  to  73'57  of  oxygen,  nearly  the  numbers  established 'by 
Davy  in  his  Elements  of  Chemical  Philo8<^hy, 

3.  That  tlie  acid  comatning  only  1 1'72  per  cent.  oS  radicl^ 
but  26'*3  per  oeoL  of  azote,  it  toHows  that  11'72<^  radiola 
united  to  If71  of  oxygrai  constitutes  azote,  Haice  azote  if 
con^Hxed  as  t(>Uows  :-^  ■  ■  I  ^*  ".'       "  '  ■ 
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Radicle M-38....  79M..  ..lOO^O 

Oxygen  . 66-68 10000 125-51 

Now  this  composition  ^iproaches  verr  nearly  to  iriiat  I  had 
riitained  in  my  preceding  memoin  on  mis  salgect. 
4.  That  nitric  acid  is  composed  as  follows; — 

Kadicle J 1-72  Azote 26-43 

■■  Oj^gen S8-28  Oxygen  ....  7a-«7 

lOO-OO  100*00 

That  is  to  say,  that  if  we  consider  it  as  bavins  azote  for  its 
radicle  it  neutralizes  a  quantity  of  base  contoinmg  |th  of  the 
Qxvgen  in  the  add ;  but  if  we  consider  it  as  having  a  particular 
ndicle  it  neutralizes  a  quantity  of  base,  the  oxygen  of  which 
amounts  to  -^  of  that  in  the  acid. 

1  shall  now  show  tliat  the  radicle  of  azote  is  not,  as  I  siq>- 
posed  Sot  some  time,  the  metallic  body  conceived  to  constitute 
the  radicle  of  ammonia  (or  at  least  in  the  present  slate  of  our 
knowledge  we  cannot  consider  it  as  such);  but  another  body, 
fer  which  we  must  have  a  name  in  order  to  avcnd  circumlocu- 
lions.  I  propose,  according  to  the  principles  explained  in  my 
essay  on  chemical  nomenclature  (Jour,  de  Physique,  1811^ 
to  give  it  the  name  of  nilriatm ;  as  we  say  raloricum,  carliom- 
aan,  &c.  The  word  nitrogenium,  though  sanctioned  l^  two 
words  of  the  same  kind,  cannot  well  be  employed,  because  it 
baa  always  had  the  same  meaning  with  axote.  Atale,  or  nitro- 
gen, according  to  my  nomenclature^  is  the  suboxide  (^  mlric, 
mbaridum  nUricum,  just  as  carbonic  oxide  gas  is  the  suboxide 
of  carbon ;  ihat  is  to  say,  that  both  belong  to  a  class  of  oxides 
inci^fwble  of  combining  with  other  oxides  till  they  have  united 
with  a  greater  proportion  of  oxygen. 


Alt  AccemU  of  the  Explosion  of  Ii^flammabU  Air  which  lately 
atcurrtd  in  the  Collmgwood  Mam  Coitiery.  Drawn  up  for 
the  "  Annals  of  Philosophy." 

On  Saturday  th^  17th  of  July,  at  two  o'clock,  p.  m.  in  the 
Collingnood  Main  Colliery,  situated  upon  the  river  TVne,  near 
North  ^liclds,  a  very  coosiderable  quantity  of  indammable 
sir,  or  carbureted  hydrogea  gas,  came  into  contact  with  the 
pitmen's  candles,  which  caused  a  most  tremendous  explosion,  by 
which  e^ht  persons  were  killed  upon  the  spot,  and  two  se- 
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.  verely  wounded  and  sctnvhed.  The  fiiUowing  p&rticiilars  of 
this  melancholy  disaster  were  communicated  verbatim  at  tbft 
above-mentioned  colliery,  a  few  days  after  the  accident,  to 
the  writer  of  this,  by  Henry  Hall,  who  fortanately  escaped, 
though  in  the  midst  of  imminEnt  danger. 

At  the  time  when  the  exploeion  took  place  the  above-named 
Henry  HaU*  and  five  other  piOnen,  were  proceeding  with  biv- 
th^is  of  timber  through  the  old  workingB  or  excavations  (tbe 
propCT  xoad  bein^  obstructed  by  a.  cxG^t*)  in  the  fiiU  confi- 
dence of  Bafetv,  having  been  assured  by  Mr.  Hope,  the  under 
viewer,  that  toere  was  no  fear  of  the  "  mine  firing."  In  an  in^ 
stant  this  young  man,  Henry  Hall,  and  the  five  pitmen  who 
were  with  him,  were  by  the  explosion  thrown  upon  their  faces; 
and  the  shock  was  so  greet  as  to  deprive  him  of  seniatitHi,  as 
well  as  volition,  till  the  after-blast,  or  after 'damp,f  as  it  is  called, 

fave  him  such  excitement  that  he  faintly  recollects  being  urved 
ke  a  ball  along  the  floor  of  tbe  mine  with  incredible  velocity. 
Soon  after  this  he  was  again  deprived  of  sensation,  in  whidt 
state  he  continued  for  about  twenty  minutes,  till  he  Is-eathed 
the  pure  atmospheric  air  upon  the  bank,  at  the  top  of  the  shaJL  ' 
to  whidi  place  his  bcother  hud  carried  him,  who  descended 
into  the  mine  as  soon  as  he  possibly  could,  upon  hearing  the 
explosion,  at  the  risk  of  his  own  life,  for  the  purpose  of  savinc 
thai:  of  hia  brother,  or  of  any  other  persw  whom  he  could  find. 
I  may  remark,  by  the  by,  that  accoH^ng  to  the  rules  of  the 
Royu  Humane  Sooety,  if  my  memonr  serves  me^  H.  Hail's 
brother,  and  several  others,  aie  entitled  to  rewards  ft'om  that 
very  excellent  institution.  H.  Hall  renortS)  that  after  he  reco- 
vered sensation  he  felt  his  whole  body  racked  with  pain,  ihe 
burnt  places  giving  him  no  uneasiness,  compuatlv^y  speaking; 
and  that  Ijis  suftering  continued  wi^oul  mtermisfiioD  for  two 
days.  Badaa  H.  Hall'scase  was,theotherfive  pitmenwhowere 
with  him  had  not  even  such  on  escape,  for  four  of  them  were 
instantly  killed,  and  Ralph  Stokeil  so  dangerously  bruised  and 
burnt  in  several  places  that  his  life  was  for  some  timedespaired  o£ 
At  a  distant  part  of  tbe  mine,  where  some  other  pitmen  were 
employed  in  taking  up  metal  plates,  timber,  &c.  Mr.  Hope,  the 
under  viewer,  Mr.  Wild,  the  overman,  and  two  pitmen,  were 
sufiSxsted  by  the  chuak-damp,  or  carbonic  acid  gas.  Mr. 
Wild  had  wandered  at  least  a  hundred  yards  before  he  met 
hia  death  by  sufibcation. 


*  In  irnrking  tbe  coal,  the  pitmen  leate  pMli 
grami,  for  Ibe  Mippnn  of  Ihe  roof.  If  Uioe  '" 
uf  the  r   -      -----'--    ■'      --..... 


nine  toft  ar  lender,  Ibey  &(e  aiil  in  siuk  Into  the  floor,  Bod  aaweauch 
roiimatlon  as  lu  ^[evenl  Emulation,  &g.    This  ii  lectmicallj  tflitS 

t.  Vide  AdbbIi  of  PUlMopby,  «•).  1.  y  SM.  ~ 
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Upon  sn  cxp1o»on  taking  place  ia  a  ooal-nuDe  the  ehoak- 
damp  is  verv  rapidly  driven  throi^h  ail  parts  of  the  colliery 
from  those  places  wliere  it  had  aocuiaalated,  and  the  exfdosion 
is  always  followed  bv  another  comaiotiiNi,  of  a  still  more  dan- 
^roua  nature,  viz.  the  "  back  drau^t,"  as  the  miners  term  it. 
The  beck  draught  is  that  impetuous  current  of  air  «4udi 
Tusha  most  violeotly  Irom  all  sides  witbin  the  miae,  like  "  the 
v<Hce  of  miffhty  thunderings,"  to  the  spot  where  the  explo- 
sion occurred,  so  as  to  overcome  the  vacuum  which  had  been 
effected  by  means  of  the  exploaoo. 

The  tullowing  is  a  listofthe  persons  who  were  killed  :^ 

Mr.  WiUiam  Hope,  under  viewer,  leavii^  a  wife  and  four 
children. 

Mr.  Ralph  Wild,  overman,  a  wife  and  four  children. 

James  Campbell,  pitman,  a  wife  and  child. 

Ralph  Hope,  pitman.  - 

Robert  Clark,  pitman. 

Thomas  Miller,  pitman. 

Gecwge  Richardson,  and 

WiUiam  Richardson,  pitmen:  these  two  yonng  men  were 
brothers;  and,  having  lost  their  parents,  tney  had  the  filial 
eoodness  to  su|^>ort  taeir  grandmother,  now  in  her  103d  year, 
by  their  industry. 

By  the  choak-damp  a  considerable  number  of  horses  were 
suffocated-  In  this  melancholy  list  the  dreadfully  uncertain 
state  of  the  pitmen  is  clearly  demonstrated.  Poor  Mr.  Hope, 
the  under  viewer,  was  heard  to  exclaim,  in  astonishment  <x 
despair,,  a  momoit  before  bis  dissolution,  "  God  have  mercy 
upon  us ;  the  pit  has  fired ! "  Besides  tlie  sufferers,  there  were 
14  or  IS  men  in  the  pit,  who,  as  if  by  a  miracles  were  saved. 
They  had  been  employed  in  a  distant  part  of  the  colliery ;  and 
after  the  explosion  wandered  on  in  darkness  and  stupefaction 
till  by  good  fortune  they  chanced  to  arrive  at  rfiat  ptwt  of  the 
mine  where  there  was  a  sufficient  proportion  of  atmosphenc 
air  to  support  respiration. 

The  frequ^icy  of  these  destructive  explosions,  upon  the  score 
of  humanity,  is  greatly  to  be  deplored;  the  loss  to  the  coal-owners 
is  always  very  considerable — sometimes  enormous ;  and  as  I  am 
given  to  understand  there  is  at  length  discovered  an  efiectual 

Elan  for  their  prevention,  by  means  of  a  lamp  or  lantern  invented 
y  Dr.  Reid  Clanny,  which  was  noticed  in  the  Armak  ofPkilo- 
sophy  for  June  last,  it  is  greatly  to  be  desired  that  this  method 
of  affording  light  to  the  pitmen  may  come  into  general  use, 
even  where  the  chance  of  an  explosion  is  but  smsll;  for  I  am 
haj^y  to  find,  upon  inquiry,  that  the  expense  attendant  upon 
this  plan  is  very  trifling  indeed,  compared  with  the  safety  which 
is  insured-     iJet  not  nabit  or  us^;c  have  any  w^ght  her^ 
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however  pavewortky  tmder  other  ckcumstances ;  for  tibe  low 


of  valuable  lives  from  exptosioiis  is  ereatly  upoo  the  increase^ 
and  demands  Uie  icrioua  ottsntion  oTeT^y  good  man.  Iftliis 
account  of  the  explosion,  which  is  the  only  one  hitherto  drawq 

L  merits  a  |Hace  in  the  Anttah  of  PhiioMpky,  the  Edit<»- 
l  hear  from  me  again  up<Hi  this  most  interestiag  Bubject. 
August,  181S.  WKl?^time.    ' 


Article  VIII. 


On  the  Manner  of  separalmg  the  Oxide  of  Iron  frcmt  the  Oxide 
of  Manganese.     By  M.  ffucholz.* 

M.  BucHOLZ,  afba*  having  described  all  the  difflcnhiet  triiich 
cheoiists  experience  when  they  wish  to  separate  with  exoctnesfi 
the  oxide  of  iron  from  the  oxide  of  mai^aoesc,  adopts  the 
{Hxicess  of  Gehlen  as  the  best;  which  consists  in  pourir^  succi^ 
nate  of  ammotiia  into  a  neutral  solution  of  the  two  cnid^  This 
process  has  been  OBifirmed  by  the  subeeaueot  experiments  «C 
Ai^irodi  and  Bucht^.  He  wishes  only  mat  the  succinate  of 
iron  were  more  dense  and  more  easily  washed.  Ths  proeeSi  of 
Berzelins,  who  anploys  combinations  of  benaoic  acid'  for  th« 
sane  pmpose,  is  also  good,  and  may  be  emplt^ed  when  t^ 
ESpoimenter  is  cot  provided  with  succinic  acid.  Budif^  tor^ 
minMes  his  paper  with  an  examination  of  the  procos  pabUshed 
is  1806  by  br.  John,  and  employed  afterward  by  Simea. .  U 
consistB  in  precipitating  the  iron  from  its  6<dution,  ratdercd  as- 
neutral  as  possible  by  pouring  into  it  a  quantity  of  oxalate  of 
pota^.  According  to  John  uie  whole  of  the  iron  is  tfarowa 
WDwOf  while  the  mangaiiae  remains  in  solution.  This  ppoeesa, 
whidi  appcafl  at  first  sight  so  advantageous,  is  at  variu)c«  with 
every  chenic^  work,  afi  of  which  affirm  that  the  oxalate  of 
uanganese  is  nearly  insc^ble  in  water. 

To  put  the  Ikct  to  the  test  of  experiment,  Bucholz  dissolved 
carbonate  of  taanganese  in  acetic  acid,  and  diluted  the  solutuffl 
with  16  parts  of  water.  He  divided  this  liquid  into  two  equal 
portions,  iota  one  of  whidi  ho  ponred  oxante  of  potash,  aad 
into  the  other  oxalate  of  amtnonia.  Both  Hquids  in  a  short 
time  became  muddy,  and  deposited  a  considerable  precipitate. 

M.  Bucholz,  being  afraid  that  the  precipitation  might  be 
'  ascribed  to  the  too  great  concentration  of  the  liquid,  repeated  it 
with  some  alteration,  and  found  that  oxalates  pYecipitate  thtt 
solutions  of  manganese  not  only  wh^i  diluted  with  64<  times 
their  wei^t  of  wat«',  but  also  when  thae  is  an  excess  c^  acid 
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preient.  The  solution  of  maaganeee  in  muriatic  acid  is  eveo 
precipitated  by  the  oxalates  when  diluted  with  a  much  greater 
proportion  of  water;  but  the  precipitate  does  not  so  speedily 
make  its  appearance. 

These  experimenUi  proved  that  Dr.  John  had  been  deceived ; 
but  Bucholz  wished  rartlter  to  ascertain  if  the  oxalate  of  iron 
was  as  insoluble  in  all  states  as  Dr.  John  had  alleged.  For  this 
purpose  he  made  the  following  experiments : — 

He  took  one  part  of  the  red  muriate  t^  iron  which  had  be«i 
suffered  to  run  into  deliqaescence  in  the  open  air,  but  in  a  state 
as  nearly  neutral  as  possible.  He  diluted  it  with  37  parts  of 
water,  and  added  ^  of  neutral  oxalate  of  potash  dissolved  in  8 
parts  of  water.  The  precipitate  fell  much  more  slowly  than 
when  manganese  was  employed.  To  observe  the  phenomena 
the  better  wis  experiment  was  repeated  in  the  following  manner: 
One  hundred  and  twenty  grams  of  the  same  muriate  of  iron 
were  mixed  with  an  ounce  of  water,  and  with  an  ounce  of  a 
•dutitm  which  contained  SO  grains  of  oxalate  of  pota&h,  and 
this  mixed  Iiq^id  was  placed  in  a  quiet  place.  Not  a  single  cloud 
appeared  in  the  liquid;  it  merely  assumed  a  brownish  greea 
colour,  and  remained  in  that  state  for  eisht  days  without  under- 
going any  alteration.  Another  ounce  of  the  soludon  (tf  oxalate 
of  poiash  was  then  added.  The  liquid  then  assumed  a  deeper 
brown  colour,  and  in  a  short  time  became  muddy,  by  the  pr& 
cipitation  of  a  lemon  yellow  powder.  When  this  powder  was 
precipitated  there  gradilally  formed,  in  the  course  c^six  hours, 
■mall  crystals  of  a  fine  apple-green  colour.  These  crystals 
fimned  upon  the  surface,  and  were  precipitated  to  the  bottom 
of  the  liquid.  Th^  continued  to  form  during  tour  days,  while 
at  the  same  time  a  very  amall  quantity  of  the  yellow  precipitate 
attached  itself  to  the  vessel  In  the  form  of  a  crust.  'Fhe  liquid, 
which  had  still  a  greenish  y^ow  colour,  was  decuited.  It 
coatinaed  to  deposit  some  green  crj^tals  during  15  days,  but  it 
was  not  entirely  freed  from  iron.  Having  subjected  th»e 
products  to  analysis,  M.  Bucholz  ascertained  that  the  ydlow 
powder  was  oxalate  of  iron,  and  the  neen  crystals^  triple 
compound  of  potash,  oxoUc  acid,  and  red  oxide  of  iron. 

Thus  it  was  demonstrated  that  the  process  of  Dr.  John  was  a 
bad  one;  but  to  leave  nothiiu;  undetermined  M.  Bucholz  made 
the  following  expenment:  He  mixed  together  equal  ptvtions of 
muriate  of  iron  and  muriate  of  manganese  .dissolved  the 
mixture  in  S2  times  its  weight  of  water,  and  poured  into  the 
solution  neutral  oxalate  of  potash  dissolved  in  eight  times  its 
weight  of  water.  There  appeared  at  first  a  slight  pretdpitate  of 
a  yellowlab  white  colour,  containing  obviously  much  more  oxa- 
late of  manganese  than  oxalate  of^iron;  but  this  precipitate, 
as  It  increased  in  quantity  becoming  always .  more  and  more 
yellow,  was  in  a  short  time  much  richer  in  inm  than  iu  manga- 
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tme.  Thb  being  f!xact]}r  the  opposite  of  the  statement  of  Dr. 
John,  it  follows  that  he  must  somehow  or  other  hare  fallen 
into  an  error. 

M .  Buchok  conceives  that  the  triple  salt  is  formed  in  the 
Following  manner :  The  muriate  of  iron  containing  always  an 
excess  of  acid,  this  excess-acts  upon  the  alkali  of  the  oxalate, 
and  reduces  it  to  th%  state  of  a  superoxalate ;  but  this  last  salt 
seizes  a  portion  of  the  oxide  of  iron,  and  thus  forms  the  triple 
■alt.  Bucholz  was  surprised  at  the  tine  green  colour  of  this 
salt,  which  it  retain»^  notwithstanding  the  red  oxide  of  iron, 
which  forms  one  of  its  constituents,  and  which  usually  gives  a 
brown  or  yellow  colour  to  those  bodies  with  which  it  unites. 

These  crystals  assume  the  form  of  aflat  four-sided  prism,  the 
extremities  of  which  terminate  in  two  oblique  &cets.  The  taste 
of  this  salt  is  sweetish,  and  slightly  astrmgent.  It  dissolves 
readily  in  water,  and  the  solution  has  a  greenish  yellow  colour. 
The  pure  alkalies  precipitate  the  iron  in  the  state  of  red  oxide. 
When  calcined  there  remains  a  considerable  alkaline  residuum. 
This,  combined  with  its  other  properties,  leaves  no  doubt  about 
its  composition. 


Article  IX. 

Memimr  on  the  Determination  of  the  Specific  Heat  of  the 
different  Gases.  By  MM.  F.  Delarocbe,  M.D.  and  J.  E. 
Berard. 

(CmiHiituiI/roHp.  SI9.) 

Section  II. 

Determination  of  the  Specific  Heat  of  scmte  Gases,  thai  of  Air 
bang  considered  as  unity. 
The  process  which  we  have  followed  in  the  experiments 
that  we  have  made  on  the  different  gases  being  the  same  for  all, 
and  this  process  having  been  sufficiently  explained  in  the  pre- 
ce£ng  section,  we  think  it  unnecessary  to  enter  into  a  detailed 
account  of  the  experiments  which  we  made  on  each  particular 
gas;  we  think  it  sufficient  to  present  the  results  of  them  in  the 
following  table.* 

•  The  hjdrngen  gat  which  we  employed  wai  obtained  by  dinoliing  tine 
in  dilated  snlpbaric  acid  i  the  carbonic  acid  gu,  by  diw^lviDg  wbile  marble  t 
the  oxji^D,  by  distilling  hyperoijmariBte  of  polaih ;  the  gueous  oxide  of 
■xat«  by  decumpmiiig  nitrate  or  Kmrnonia;  olefiant  gas,  from  a  miiiare  of 
alcohol  and  lulphuTtc  acid  i  carbonic  oiide  gai,  by  heating  dry  nhite  nutrbU 
mixed  with  charcoaLexpoieJ  to  attrong  heat. 
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Coliunm  1,  2,  3,  5,  6,  7,  8,  and  9,  of  this  table,  point  out 
the  circumstances  in  which  the  experiments  were  maae,  or  the 
resuh  of  the  experiments,  and  require  no  explEcnation. . 

The  gases  wMch  passal  through  the  calomneter  haying  been 
measured  at  temperatures  somewhat  different,  we  have  in  the 
forth  column,  in  order  to  make  them  more  capable  of  compari- 
son with  each  other,  brdsught  the  ftumbers  of  the  second  column 
to  what  they  would  have  been  il'  we  had  measured  ail  the  gases 
at  the  freezmg  temperature. 

ITie  sixth  column  indicates  the  stationary  temperature  to 
which  each  current  of  gas  brought  the  calorimeter.  The  reader 
will  recollect  that  we  determined  this  temperature  by  meaus  of 
two  aeries  of  observations,  one  in  which  the  calorimeter  being  a 
little  below  this  stationary  temperature,  the  rate  of  the  elevation 
of  its  temperature  wa»  observed ;  another  in  which  the  calori- 
meter being  a  little  elevated  above  this  temperature,  the  sate  of 
its  cooling  was  equally  observed.  To  form  an  idea  of  the  way 
of  obtaining  this  determination,  the  reader  may  consult  Note  2 
at  the  end  of  this  paper,  in  which  are  given  the  details  of  the 
ftrst  experiment  made  upon  atmospherical  air. 

The  numbers  composing  the  tenth  column  have  been  calcu- 
lated on  the  supposition  that  the  effect  produced  upon  the  calo- 
rimeter was  proportional  to  the  quantity  of  gas  which  passed 
tlirough  it,  and  to  the  number  of  degrees  trf  heat  lost  by  the 
gas— a  supposition  that  cannot  be  disputed  when  it  relates  to 
so  small  differences. 

The  numbers  composing  the  eleventh  column  were  calculated 
W  means  of  a  formula,  which  will  be  ex,plained  in  Section  V, 
w^ich  contains  the  experiments  made  upon  the  specific  heat  of 
air  sul^ected  to  different  pressures. 

This  last  column,  expressing  the  stationary  temperature  at 
which  each  current  maintainM  the  calorimeter,  the  circum- 
stances being  exactly  the  same,  we  are  entitled  to  conclude, 
from  the  principles  which  we  have  explained,  that  the  numbera 
which  it  contains  are  proportional  to  the  specific  heat  of  the 
eases.  Hence  the  specific  heat  of  atmospheric  air  being  1  "000, 
mat  of  the  gases  examined  is  as  follows : — 

Of  Ike  same'biilk.     OF  ibe  same  neighr. 

Air 1-0000 1-0000 

Hydrogen.. 0'9033 IS'SiOl 

Carbonic  acid 1-25S3 0-8280 

Ojcygwi 0-9765 0*8848 

Azote 1*0000". ,  1-0318 


I  Singular  Effect  of  Foliate  EltcirieUs  [Oct. 

OrtbeianMbnlk.      Of  the  nine  w^t. 

Gaseous  oxide  of  azote 1*3503 0*8878 

Oiefiant  gas 1*6530 , .  .1-5763 

Carbonic  oxide 1'0S40 ..I'OftOS* 

{To  »>  CMttaM.) 


Article  X. 

Account  of  a  singular  Effect  of  Foltcdc  Electricily  on  a  slender 
Plaiina  Wire.  By  George  John  iSinger,  Lecturer  oii  Expe- 
rimeDtal  Fhilosopny. 

(To  Dr.  Thomson.) 

SIB, 

Du&iHG  a  series  of  experimentB  on  the  effect  of  varioui 
mediums  on  the  ignition  of  platina  by  voltaic  electricity,  a  wire 
of  that  metal  T^th  of  an  inch  diameter  and  three  inches  luig 
was  extended  in  the  centre  of  a  globular  receiver,  whid)  ctm- 
tained  about  22  cubic  inches  of  hydn^en  gas. 

The  wire  was  then  placed  in  the  circuit  of  a  voltaic  battery 
of  such  power  as  [it  had  been  previously  ascertained)  wouU 
produce  a  white  heat  on  a  similar  length  when  exposed  in  the 
open  atmosphere. 

On  completing  the  circuit  there  was  not  any  ^pearance  of 
ignition,  but  the  wire  vibrated  strongly,  and  suddenly  exhi- 
bited a  most  extraordinary  result;  near  two  inches  of  its  length 
being  split  into  a  bundle  of  minute  fibres,  irr^ularly  divergmg 
from  a  central  thicker  portion,  and  continuing  attached  to  the 
remaining  wire'  at  each  extremity,  so  as  to  assume  the  form 
of  a  lengthened  spheroid,  corresponding  in  appearance  to  an 
electrifi^  bundle  of  threads  having  their  ends  fostened  together. 
The  fibres  were  so  minute  as  to  be  scarcely  visible  to  the  un- 
assisted eye,  when  viewed  separately.  One  of  these  being 
compared  under  a  microscope  with  a  fine  wire  drawn  by  Dr. 
Woilaston's  process,  was  found  to  have  a  diameter  of  less  than 
the  5000th  part  of  an  inch.  i 

In  the  course  of  innumerable  experiments  on  the  fusion  of 
wires  by  common  electricity,  I  have  observed  no  similar  effect: 

■art  beunae  it  constitDlei  *th9  sftir,  and  becaosetlMipeclBc  brat  oroi^ei 
AiCen  but  little  from  tbnt  of  air. 

•  To  CBicuUte  the  ipeciGc  hemli  of  the  same  weigbli  ef  the  gun  we  have 
emplojed  the  epeclflc  craTity  of  oleSaol  gaa  gireo  by  BanwDre  \a  (he  Ann.  4f 

ChiiD  Ixxiilt.  VI,  «Bd  the  fpedflc  giSTilv  sf  the  trtber  gain  cItm  In  tht  H««. 
i'Arjnell.  ii.  853.  . 
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but  I  am  infonned  by  Mr,  Cuthbertaon  that  he  has  occasionailj 
splintered  iron  wiresj  and  I  find  that  Mr.  Brook  noticed  the 
same  circumstance  with  steel  wire,  in  two  experiments  oat  of 
7*,  published  in  the  year  1797.  The  splinters  he  produced 
are  aescribed  as  about  -ji^th  of  an  inch  long. 

I  shall  not  at  present  speculate  on  this  phenomenon,  which 
seems  to  prove,  by  the  expansive  effect  produced,  that  in  cer- 
tain cases  at  least  electricity  passes  through  the  substance  of 
8(JKd  matter ;  and  in  such  passage  displays  most  unequivocally 
the  action  of  a  material  power. 
«  I  remain,  Sr,  yours,  Stc. 

Princes-slreel,  Cavmdisksquare,  G.  J.  SiNCEK. 

August,  9,  18IS. 


Article  XI. 


On  the  Daltmian  Theory  of  Definite  Pr(^orlUms  in  Chemical 
Compounds.    By  tliomas  Thomson,  M.D.  F.R.S. 

{Cmtiitfiedframp.  171.)  , 

We  have  no  data  £)r  determining  the  composition  of  the 
phosphuretB,  those  only  excepted  which  have  been  given  in  a 
preceding  part  of  the  table.  No  metallic  carburets  are  known 
to  exist.  There  can  be  little  doubt  that  plumb^o  is  in  fact  a 
pure  charcoal,  and  that  the  small  quantity  of  iron  which  it 
contains  is  only  accidentally  present.  A  carburet  of  iroi:^  sup- 
posing  it  composed  of  an  atom  of  each  element,  would  consist  of 

,       Iron 89-875 

Carbon 10*12S 


But  we  are  not  acquainted  with  any  such  compound.  Messrs. 
Alltn  and  Pepys  found  that  100  parts  of  plumbago,  when 
burnt,  left  ^residue  of  fi  parts.  If  we  suppose  this  rescue  to  be 
peroxide  of  iron,  it  will  be  equivalent  to  3'45  parts  of  iron. 
According  to  this  statement  the  plumbago  consisted  of  96*55 
parts  of  charcoal  and  S'4.7  parts  of  iron.  Ttiis  amounts  to  about 
248  atoms  of  carbon  combined  with  1  atom  of  Jron.  We  may 
be  quite  certain  that  so  great  a  number  of  atoms  of  carbon  never 
could  come  in  contact  with  one  atom  of  iron,  and  that  therefore 
^uch  a  compound  cannot  exist:  besides,  we  are  not  sure  that 
t^  residue  consietetj  of  oxide  of  iron.    Schrfa'der,  in  an  analysis 
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af  ^widu^  JQGertcd  in  the  Aimab  of  Pkiloiophy,  y<A.  i.  ip,  994* 
)fM  shown  that  tjiig  residue  is  of  a  complicated  nature,  consifit- 
ifKOf oside of  iron,  oxide 6i titanium,  Eilica,  snd  alumina. 

Trooi'  Mr.  Musbet's  experiments  it  seems  to  follow  that  the 
compound  of  iron  and  carbon,  the  badness  of  which  is  a 
q)Wd«uini,  ^  colour  white,  and  the  texture  crystallized,  ie  a 
camppimd  of  ^out  7  atoms  of  iron  am]  1  of  carbon.  Steel, 
If  any  confidence  can  be  put  in  the  experimenta  hitherto  made 
to  d^rinine  iu  composition,  seemij  to  consist  of  1  atom  of 
carbon  united  with  from  10  to  13  atoms  of  iron,  according  to 
"  the  nature  of  the  steel :  but  these  chemical  analyses  are  still 
too  jropertect  to  permit  us '  to  place  the  different  varieties  of 
steel  and  cast-iron  in  our  table. 

I  shall  proceed  therefore  to  the  salts,  many  of  which  have 
been  analysed  with  great  care,  and  which  constitute  the  best 
established  department  of  chemical  science. 

Gerws  l.—Sulphates. 
Sulphuric  acid,  it  will  be  seen  from  our  table  [A?mals  of 
Philosophy,  vol.  ij,  p.  4*),  is  composed  of  I  atom  of  sulphop 
and  3  atoms  of  oxygen,  and  the  w^ht  of  an  int^raat  particle 
of  it  is  5*000.      . 

Number  of  Weight  of  an 

atomi.  iate|raiit  particle. 

}64.  Sulphate  of  potash 1  i  4-   I  p     ..IJ-OOO* 

\Q&.  Suiiersulpate  of  potash. .2  s  +   I  p     .,  .,,.16'OO0'' 

166.  SBlphatcofeoda 1  j  +  3  sp    20'764« 

lti7.  Sulphate  of  ammopis 1  i  +   ii  a     7'284'* 


■  I  found  by  a  carefiil  analysis  of  sulphate  of  potash,  iused 
previously  in  ^  pfktinum  crucible,  that  100  parts  ot  It  contained 
42-2  of  acid  and  50*1  of  potash.  Now  5  :  fl  ::  42-2  :  50-62; 
which  corresponds  with  the  analysis  very  nearly.  In  givine  the 
weight  of  an  integrant  particle  gJ  the  salts  I  have  been  obliged 
to'omit.the  water  of  crystallization,  because  it  has  been  accih 
jstely  determined  in  a  very  small  number  of  salts  only. 

"  Dr.  Wollaston  has  shown  that  in  this  salt  the  quantity  of 
.acid  is  just  double  what  exists  in  the  sulphate. 

'^  AcGonlil^  to  Wenzel,  sulphate  of  soda  is  composed  of  100 
acid  +  78'32  Uasej  acpardiug  to  BeraeHns,  of  100  acid  + 
7&-S4  base.  Now  5  :  7-889  ::  100  :  157-64,  «id  —„—  =  78-»fi. 
Now  this  is  the  mean  of  the  two  expCTiments. 

**  According  to  Berzelius  {Gillerl's  Annalen,  xl.  282),  this 
aalt  is  composed  of  100  acid  +  42-561  ammonia.     Now  100: 

n,r.^^<i  "/Google 
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168.  Sulphate  of  magnesia  ...  .1  *  +   J  m 7-868  • 

169.  Sulphate  of  lime 1  s  +   1  /    8-620* 

170.  Sulphate  of  barytes 1  s  -\.   \  h    .. ..  ..14'7S1« 

in.  Sulphate  of  strontian.  ....1  *  +   1  str ll-SOO*" 

172.  Sulphate  of  alumina 1  s  +  1  a   7-136' 

173.  Subsulphate  of  alumina.  ..1  J  +  2  o   9-272 

17*.  Sulphate  of  yttria 1  J  +   1  y   , 13-400'' 

175.  Sulphate  of  glucina 1  J  +   1  g   8*600 

176.  Sulphate  of  zirconia.  J 1  s  -Y   I  x    10*656 

177.  Alum ■ ♦  i  +  2  a  +  1  p  30*272' 


i2-561  ::  5  :  J-128,  and  =^  =  1-064,  which  difiers  but  little 
bata  the  weight  of  an  atom  of  ammonia, 

*  According  to  Dr.  Henry,  sulphate  of  magnesia  is  compoeed 
of  lOO  acid  +  47*36  base.  This  exactly  agrees  with  the  stat»» 
ment  in  the  table:  nor  coi^d  it  b€  otherwise,  as  the  weight  of 
magnesia  was  estimated  from  that  analyHS.  Berzeliua  makes  it 
100  acid  +  50-06  base.    {Gilbert's  Annalen,  vol.  xl.  p.  256.) 

'  This  coincides  almost  exactly  with  the  anatysil  of  Berzelios; 
He  found  sulphate  of  hme  composed  of  iOD  acid  +  72*41  baseii 
Now  5  :  3*620  : :  100  :  72*40. 

'  This  coincides  with  the  analysis  of  Berzdiuc,  who  firand 
sulphate  of  bar3rte3  composed  of  100  acid  +194  baae.  Kow 
5  :  9-7S1  ::  ISO  :  194-62. 

"  The  weight  of  strontian  was  deduced  from  the  nuppositioD 
that  the  sulphate  of  strontian  is  compost  of  100  acid  +  138 
base.  Of  course  the  number  in  the  table  ib  conformable  to 
that  supposition. 

'  According  to  Berzelius,  sulphate  uf  alumina  ia  composed 
of  100  acid  +  42*722  alumina.  {Gilbert's  Armalen,  vd.  aJ. 
p.  262.)  Suppo»i^  the  salt  composed  as  in  the  table,  the 
number  representing  an  atom  of  alumina  should  be  2*136. 

*■.  Neither  this  nor  the  two  following  salts  have  been  hitherto 
analysed;  but  I  have  inserted  them  in  the  table,  stating  their 
composition  from  the  very  probable  analogy  that  they  are  cotn- 
posedof  1  atom  of  acid  united  to  1  atom  of  base;  this  being 
the  case  with  all  the  preceding  neutral  salts  in  the  table,  except 
the  snlphate  of  soda. 

'  This  seems  to  be  a  C(»nbination  of  an  integrant  particleof 
three  different  salts :  namely,  1st.  Sulphate  of  potash,  composed 
of  1  J  +  I  f ,  2d.  Sulphate  of  alumina,  composed  of  1  i  +  la/ 
3d.  Supersulphate  of^aluxnina,  composed  ol  2  «  +  la,     Theec 
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178.  Sulphate  of  potash-andOg  ,  +  i  „  +  i  „  17.142- 
anunoDia J                  '^ 

179.  SulphaMofpotash-and-lj  ,  ^.   ,  „  +  3  m  25-786" 
magnesia  ....:.... J                   ^ 

180.  Sulphate    of  8oda-and-\^  5  +  1  M  +  6  a  57*616  »' 
ammonm J 

181.  Sulphate  of  soda-SudO^  s  +   1  jo  +  s  ™i2-868' 
magnesia J  ^ 

182.  ^ulphate  of  raagnesiaO      ^  +  2  m  +  1  a  20-8781 
uid-ammoma. J             . 

183.  Supersulphate  of  copper  8  *  +   1  c    20-000' 


added  together  constitute  tKe  atoms  i^ven  in  the  table :  so  tjiat 
if  the  preceding  analjrsis  be  correct,  this  is  the  most  complicated 
ealt  known. 

"  I  conceive  the  triple  salts  to  be  formed  by  the  union  of  an 
int^rant  particle  of  one  salt  with  an  integrant  particle  of 
anoUier,  .  The  present  salt  consists  of  an  atom  of  sulphate  of 
potash  united  with  an  atom  of  sulphate  of  ammonia.  If  this 
t)e  correct  it  should  contain  60  parts  sulphate  of  potash  and 
S3'5  sulphate  of  ammonia.  According  to  Link,  it  contains  60 
sulphate  of  potash  and  40  sulphate  of  ammonia.  No  great 
difference,  if  we  consider  the  difficulty  of  the  analysis. 

"  According  to  Link,  this  salt  contains  3  parts  of  sulphate  of 
potash  and  4  parts  of  sulphate  of  magnesia.  Hence  it  consists 
of  1  atom  sulphate  of  po^h  and  2  atoms  sulphate  of  magnesia. 

"  According  to  Link,  this  salt  consists  of  5  parts  sulphate  of 
soda  and  9  parts  of  sulphate  of  ammonia.  If  so  it  is  a  com- 
pound of  1  atom  sulphate  of  soda  and  6  atoms  sulphate  of 
ammonia. 

P  According  to  Link,  this  salt  con^sts  of  5  parts  of  sulphate 
of  soda  and  6parts  of  sulphate  ofmfwnesia.  If  so  it  must  be 
a  compound  of  1  atom  of  sulphate  of  soda  and  3  atoms  of  sul- 
phate of  magnesia. 

1  According  to  Fourcroy,  this  salt  is  composed  of  68  parts 
of  sulphate  of  magnesia  and  32  parts  of  sulphate  of  ammonia. 
If  so  it  must  be  a  compound  of  2  atoms  of  sulphate  of  magnesia 
and  1  atom  of  sulphate  uf  ammonia. 

'  As  an  atom  of  sulphuric  acid  weighs  5,  and  an  atom  of 
peroxide  of  copper  weighs  10,  this  salt  ought  to  be  composed  of 
equal  weights  of  acid  and  base.  Now  according  to  Proust  it 
consists  ol  S3  acid  +  32  oxide;  according  to  Berzelius,  of  19*1 
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Number  of            Weight  of  an 
atoms.             iafrgraal  pKrIiclr, 
18*.  Salphftte  of  copper   ....15  +    I  c I5*000" 

185.  Subsulphate  of  coppCT  ..1  s  +   2  c 25-000' 

186.  Supersulphate  ofiron  .  .2  j  +   1  i   18'666* 

187.  Sulphate  ofiron    I  s   +    I  i    13-66e«" 

188.  Subsutpbate  ofiron  . . .  .8  s  -f   3  i    35'999  ' 

189.  Persupcrsulphate  of  iron  3  i  +   I  i   24-666* 

190.  Sulphate  of  lead   2  J  +   1  /   37-974  ■    ' 

191.  Sulphate  of  zinc I  s  +   1  z ID-SIS'* 


acid  +  50*9  oxide.  The  mean  of  this  gives  us  almost  exactly 
me  numbers  in  the  table. 

•  This  salt  is  given  from  analogy,  never  having  been  analysed. 
'  According  to  Protist,  it  is  composed  of  18  acid  and  68 

oxide.  Now  5  :  20  ::  18  :  72.  This  approaches  pretty  nearly 
to  the  number  found  by  Pipust. 

"  According  to  the  analysis  of  Berzelius,  this  lalt  is  cotnpoied 
of  100  parts  acid  +  88  oxide  of  iron.  Now  5x2=  10  : 
8666  ::  100 :  86*660.  This  is  within  1^  per  cent,  of  Berze^ 
tius'  analysis. 

*  We  are  not  acquainted  with  this  salt.  Supposing  it  to 
^ist,  its  composition  must  be  as  stated  in  the  table. 

"  The  numbers  in  the  table  corrfispond  nearly  with  the  ana- 

tof  this  salt  by  Berzelius.     (-Yjin.  de  Cfiim.  Ixxviii,  22S.) 
srdiag  to  him,  it  is  composed  of  100  acid  +  266  oxide. 

Now  100  :  266  ::  5  X  2  :  266;  and  -g-  =  8-866,  a  number 
nearly  agreeing  with  the  weight  of  deutoxide  of  iron.  At  the 
same  time  I  entertain  some  suspicions  of  the  accuracy  of  Ber- 
adius'  experiment.  • 

'  I  distinguish  the  salts  containing  peroxides  by  prefixingthe 
syllable  per  to  the  name.  The  persupersulphate  of  iron  means 
a  sVt  composed  of  sulphuric  acid  and  peroxide  of  iron  with 
excess  of  acid.  The  result  in  the  table  is  derived  from  the  ana- 
lysis of  Berzelius.  He  found  it  composed  of  100  acid  +  65-S 
peroxide.  Now  100  ;  6.'>-5  ::  5  x  3  =  IH  :  V8'i5.  And 
9'825  differs  very  little  from  9-666,  the  weight  of  an  atom  of 
peroxide  of  iron . 

•According  to  the  analysis  of  Berzelius,  sulphate  of  lead  ia 
composed  of  100  acid  +  280  yellow  oxide  of  lead.  {Jim,  da 
<^tm.  Ixxvli.  83.)  Now  100  :  280  ::  5  X  2  =  10  :  28.  Afld 
uie  weight  of  an  integrant  particle  of  yellow  oxide  of  lead, 
according  to-the  table,  is  27*974. 

'■  I  found  sulphate  of  zinc  to  contain  25-8  acid  +  28*2  oxide. 
Now  5  (the  weight  of  an  atom  of  acid)  :  5-315  (the  weight  <^ 
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Number  of  Wcigbt  of  mn 

alomi,  mtc^raat  particle. 

192.  Sulphate  of  mercury  ....1  s  +   I  m  .. SieOO' 

193.  Persulphate  of  mercury  ..1  s  +   I  m 32"000* 

J94.  Sulphate  of  silver    .1  s  +   1  si  18'618' 

195.  Sulphate  of  bismuth    I  J  +   I  ^  14-99^' 

196.  Sulphate  of  nickel 1  s  +   1  n  10-623* 

197.  Sulphate  of  cobalt i  s  +   I  c  19  326  * 

198.  Sulphate  of  manganese   ..^  s  +   1  m  19*130' 


an  atom  of  oxide  of  mnc)  ::  25-8  :  27'42S.  TTiis  diflfers  but 
little  from  the  result  which  I  obtained. 

*  According  to  Berzelius  {LUrbok  i  Kemien,  ii.  3B5),  this  salt 
is  composed  of  1 0  acid  +  84  oxide.  Now  5  :  26  : :  16  :  83-2. 
Hence  the  composition  of  the  gait  is  obvious. 

*  These  numbers  are  given  from  theory.  We  have  no  ffood 
analysis  of  lurpeth  mineTal.  If  the  numbers  in  the  table  b» 
correct,  it  ought  to  be  a  compound  of 

Sulphuric  acid  lfi-625 

Peroxide  of  mercury     Sl'S'ZJ 

100-oeo 

Now  Berzelius  ^ves  us  12  acid  +  88  oxide  (LUriok  i  Kemient 
ii.  364),  which  does  not  differ  very  much  from  our  numbers. 
The  composition  of  theother  mercurial  sulphates  has  not  been 
determined. 

'  According  to  Berzelius,  this  salt  ia  composed  of  2B'7«  acid 
+  74-22  oxide.  Now  5 :  13-618  ::  25*78  :  70-214.  So  that 
the  numbers  in  the  table  approach  very  closely  to  the  analysis 
of  Berzelius. 

'  According  to  Lagerhjelm,  sulphate  of  bismuth  Is  composed 
of  3»'647  acid  +  66-353  oxide.  Now  if  we  suppose  it  a  com- 
pound of  one  integrant  particle  of  acid  and  one  of  oxide,  its 
composition  would  De  33-847  acid  +  66*653  oxide. 

8  The  best  analysis  of  this  salt  that  we  have  is  that  of  Tup- 
puti.  According  to  him,  it  is  composed  of  53-4  acid  +  46-6 
(aide.  The  numoers  in  the  table  suppose  its  constitution  to  be 
47*058  acid  +  52942  oxide.  Nearly  the  inverse  of  Tupputi'S 
analysis. 

"  According  to  the  analysis  of  RolhofF,  this  salt  is  composed 
of  62*J1  acid  +  47-89  oxide.  Supposing  it  to  consist  of  2 
atoms  acid  and  I  atom  oxide,  its  constituents  would  be  Si  "7** 
^d  +  48*256  oxide.    This  differs  but  little  from  the  analysis. 

'  According  to  John,  this  salt  is  composed  of  52-06  acid  -1- 
tl'94  oxide.   Supposing  its  CQHStitution  as  stated  in  the  t^le,  it 
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Number  of  Weight  of  so 

aiomt.  ini^rant  pariiclr. 

199.  Sulphate  of  uranium 1  *  +   1  w   20-000* 

200.  Persulphate  of  platinum..  2  s  +   1  p   24-161' 

TTiese  S7  are  all  the  sulphates  which  I  can  venture  to  insert 
into  the  table.  The  remaining  sulphates  have  been  so  imper- 
fectly examined  that  wc  are  stilt  imiorant  of  the  proportions  in 
which  their  constLtuenu  unite.  I  think  there  is  reason  to  believe 
that  neither  the  oxideS  of  .arsenic,  tunjjsten,  molybdenum,  nor 
chromium,  combine  with  sulphuric  acids  so  as  to  form  sulphates. 
Ilie  oxides  of  these  metals  possess  properties  more  analogous  to 
acids  than  to  bases.  I  think  the  same  observation  apt^es  to  the 
oxides  of  antimony.  Probably  a  sulphate  of  tin  exists;  but  it 
has  never  been  analysed.  The  same  observation  applies  to  the 
Bulphate  of  gold.  The  other  metals,  namely,  palladium,  rAo- 
dium,  iridium,  osmium,  teUvrium,  columbium,  and  cerium,  are 
Still  too  scarce  to  expect  an  accurate  knowledge  of  the  salts 
which  their  oxides  are  capable  of  forming. 

We  have  it  now  in  our  power  to-  examine  into  one  of  the 
colon's  advanced  by  Berzeh'us,  and  upon  which  he  has  tiud  a 
great  deal  of  stress  in  some  of  his  late  chemical  dissertations. 
His  canon  is,  that  when  two  bodies  containing  oxygen  combing 
the  quantity  of  oxygen  in  each  is  t^qual,  or  the  quantity  of 
oxygen  in  the  one  is  twice,  thrice,  iour  times,  &c.  as  great 
as  the  quantity  in  the  other. 

The  following  tabic  exhibits  the  respective  Quantities  of  oxy- 
gen in  each  of  the  constituents  of  all  the  sulpoates  the  compo- 
sition of  which  we  have  just  given. 


1.  Sulphate  of  potash S    1 

S.  Supersulphate  of  potash  ....  6    I 


would  be  composed  of  52"726  acid  +  tT'S"*  oxide.  A  coinci- 
dence as  near  as  could  be  expected. 

"  According  to  the  analysis  of  Bucholz,  sulphate  of  uranium 
consists  of  22-1  acid  +  77'9  peroxide.  If  the  statement  in  the 
table  be  correct,  it  should  be  composed  of  25  acid  +  75  oxide. 

'  According  to  the  analysis  of  Berzelius  [Ldrbok  i  Kemien,  ii. 
+28),  this  salt  is  composed  of  41-223  acid  +  58-777  peroxide 
of  platinum.  Now  if  the  supposition  in  the  table  be  true,  it 
ought  to  consist  of  41*389  acid  +  68-611  acid;  a  proportion 
which  almost  ctnncidcs  with  the  numbers  obtained  by  Berzeliui 
experimentally. 
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S.  Sulphsteofsoda 3    4 

4>  Sju]pbate  of  anunonia 3 

5.  Sulphate  of  magnesia S   I 

6.  Sulphate  of  lime 3 1 

7.  Sulphate  of  barytes 5   1 

8.  Sulphate  of  strontian   S    1 

9.  Sulphate  of  ^umina     9  ' I 

10.  Subsulphate  of  alumina   ....  3  3 

11.  Sulphate  of  yttria     3  1 

12.  Sulphate  of  glucinn 3  1 

1 3.  Sulphate  of  zirconia 3  1 

14.  Supersutphate*  of  copper  ....  6  2 

15.  Sulphate  of  copper 3  S 

16.  Subsulphate  of  copper S  4 

1 7.  Supersulphate  of  iron 6  S 

18.  Sulphate  of  iron 3  2 

19.  Subsulphate  of  iron *6  6 

20.  Persupersnlphate  of  iron 9  3 

21.  Sulphate  of  lead 6  2 

22.  Sulphate  of  zinc   8  1 

23.  Sulphate  of  mercury     3  .,.., 1 

24.  Persulphate  of  mercury   3 2 

25.  Sulphate  of  silver S 1 

26.  Sulphate  of  bismuth     3  I 

27.  Sulphate  of  nickd    3  2 

28.  Sulphate  of  cobalt    6  2 

29.  Sulphate  of  manganese     ....  6  2 

30.  Sulphate  of  uranium    3  S 

31^  Persulphate  of  platinum  ....  6 2 

By  casting  our  eye  over  this  table  we  find  that  the  canon  c£ 
BerzeliuB  holds  in  all  the  examples  in  the  table  except  seven. 
The  first  <^  these  is  sulphate  of  soda.  I  think  it  is  pretty  w^ 
established  that  sulphuric  acid  Is  a  compound  of  1  atom  of 
sulphtu*  and  3  at$>ms  of  oxygen.  Whi^  all  the  experiments 
hitherto  made  lead  to  the  conclusion  that  soda  is  a  compound 
of  1  attftn  of  sodium  and  2  atoms  of  oxygen.  Now  if  these  con- 
clusions be  well  founded,  as  I  think  they  are,  Berzelius's  canon 
could  hot  hold  with  respect  to  sulphate  of  soda,  unless  it  were  a 
compound  of  2  integrant  particles  of  sulphuric  acid  and  1  inte- 
grant particle  of  soda,  which  is  just  the  inverse  of  its  real  com- 
position. Indeed,  if  the  canon  held  good,  it  would  follow  as  a 
consequence  that  an  integrant  parUcJe  of  sulphuric  acid  is  inaU 
cases  incapable  of  uniting  to  an  integrant  particle  of  a  deutoxide. 
This  rule  indeed  seems  to  hold  with  respect  to  iron,  lead,  cobalt, 
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Loese,  and  platmum ;  for  we  find  the  deutoxide  of  these 

.^ _a  combine  not  with  1  but  with  2  int^aot  particleB  of 

mlphuric  acid.    Hence  it  is  probable  that  the  sulphate  of  iitxi 
given  in  the  table  does  not  exist.  _ 

If  we  examine  the  notes  under  the  table  of  the  compoGition 
of  the  salts,  it  will  be  seen  that  none  of  the  other  six  ext^tiona 
to  the  canon  of  Berzelius  can  be  considered  as  valid ;  because 
th^  are  either  stated  from  mere  theory,  or  they  do  not  agree 
with  the  analyses  of  the  salts  in  questioii  hitherto  published 

Upon  the  whol^  then,  the  ^Iphates  furnish  one  dediive 
exception  to  Berzehns's  canon.  This  canon  c^jpears  to  me  at 
present  entirely  empyrical.  I  cannot  see  any  sound  reasoti 
(different  from  the  result  of  analyses)  that  should  lead  lis  to 
adopt  it.  Hence  the  knowledge  of  this  exception  disposes  me 
at  present  to  reject  it ;  but  we  ^lall  be  able  to  judge  witii  more 
correctness  after  we  have  examined  a  few  more  genera  of  salts, 
espedally  the  nitrates,  upon  the  analysis  of  which  Beizeliiis 
seona  to  me  to  have  launded  it 
(TV  t( 
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'  In  deducing  the  mean  variation  for  the  month  of  August  the 
©bservations  made  on  the  1st  are  rejected,  on  account  of  their 
difiering  eo  much  from  the  others.  On  the  6th  September  the 
wind  Hew  very  hard  from  the  S.W.  and  the  needlea  at  inter- 
Tals  vibrated  from  four  to  five  mhmies.  Ooee  not,  therelfare, 
|he  unsteadiness  of  the  wind  arise  paitly  from  electrieity  ?  It  i» 
not  every  gust  of  wind  that  wili  produce. a  vibratory  x 


jn  j^iienS  Between  noon  of  the  1"' Aiffi.>„,™. .     .  „ 
Evapuiatiog  between  Ibe  saete  period;),  3*70  iacbei. 


.yGoogle 


laiy.]         Prectedings  of  philosophical  Socieiia.  SOS 

Aeticle  XIII. 

Proceedings  of  Philosophical  Societies. 
UIPSBIAL  IN8TITUTC  OV  FBAHCB. 

Acamat  of  the  Lalwrs  of  the  FrencA  Institute  for  1812. 

(CoiOlimti  fritm  p.  TS.) 

ZOOLOGY,  ANATOMT,  AND  ANIKAL  PHT8IOLOOY. 

M.  le  Cherslier  Geoffi^-Saint-Hilaire,  who  has  examined  at 
Tarious  intervals  the  numerous  family  of  bats,  and  has  made  us 
•cquaii^ted  with  >o  many  int«refiting  species,  proposes  to  give  a 
general  table  of  them.  He  ha«  prSkccd  this  undertaking  with 
a  i^smtatioa  on  the  rank  which  these  singular  animals  ought 
to  hold  among  the  mammalia.  They  were  long  considerea  as 
idtenuediat*  between  quadrupeds  and  birds.  It  is  equally  ob- 
fiotH  that  they  hold  an  intermediate  place  between  tne  quad- 
nHOauia  and  camivorom  animals.  Among  the  numerous  ar- 
twgeuenls  pnqwsed  by  naturalists,  there  are  some,  as  that  of 
XdWUeus  in  his  la^t  editions,  and  that  of  Brisfion,  in  which  th« 
htft  are  claseed  along  with  the  quadrumania ;  in  others,  as  that 
of  LlQiunis  in  his  nrst  editions,  and  that  of  Klein,  they  are 
placed  with  the  small  carnivorous  animals,  or  eaters  of  insects^ 
as  the  mole  and  the  hedgeht^.  Some,  as  Storr  and  Cuvier, 
place  diem  at  the  head  of  carnivorous  animals,  before  the  insect 
eaten  just  mentioned,  and  immediately  after  the  quadrumania ; 
with  this  difference,  however,  that  Cuvier  distinguishes  thera 
mre  particularly,  and  makes  a  subdivision  of  them.  Others, 
'  V  Kay,  Blument^ch,  Lacepede,  and  Iliger,  constitute  them  a 
separate  order;  and  this  order  is  placed  by  Hay  and  by  Lacepede 
in  sovoit  measure  out  of  the  arraiigement.  By  Blumenbach  be- 
tween the  quadrumania  and  the  other  inguicula,  at  the  head 
of  which  this  naturalist  places  th^  rongems.  Finally,  M.  Iliger 
plai^  them  before  the  carnivorous  animals,  at  the  head  of  which 
are  placed,  as  in  the  arrangement  of  Cuvier,  the  devourers  of 
hawta. 

It  ia  easy  to  gee  that  all  these  combinations  will  depend  upc« 
those  organs  to  which  each  naturalist  lias  paid  the  greatest  at- 
taitktK,  Those  who  have  chiefly  attended  to  the  skeleton,  to 
^  iotestines,  to  the  organization  of  tha  fe^  to  the  form  of  the 
wit,  to  the  grijiders,  have  considered  the  bats  as  analogous  to 
caraivoroufl  animals  (and  this  is  the  opinion  at  present  most 
fi^lowed);  wliile  those  who  have  attended  only  to  the  fore- 
teeth,  to  the  position  of  the  manmuc,  to  the  hangmg  penis,  have 
fiwa:^«red  them  aa  iuiai<^ous  to  the  quadriunaoia. 
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M.  Geofiroy,  in  the  work  of  which  we  have  ^>oken,  insista 
more  than  usual  upon  these  last  relations,  to  which  he  thinks 
sufficient  attention  has  not  been  paid.  He  shows  particularly 
that  the  singular  elongation  of  the  anterior  extremities,  the 
Een'eral  tendency  of  the  skin  to  become  excessively  wide,  and 
Qie  peculiar  properties  which  &re  the  consequence  of  this  in  the 
bats,  both  with  respect  to  their  sensations  and  motions,  require 
us  to  place  these  mammalia  in  a  separate  order ;  while,  at  the 
same  time,  their  striking  resemtdance  to  the  quadrumania,  and 
to  the  carnivorous  animals,  requires  that  this  order  should  be 
placed  between  them.  We  may  look  with  interest  to  the  sub- 
division of  tliis  order,  and  to  the  history  of  the  species,  which 
M.  Geof&oyhas  promised. 

M.  de  la  Mark,  employed  at  the  Museum  of  Nattiral  History 
in  teaching  every  thing  which  concerns  the  animals  destitute  cS 
vertebrse,  publiwied^  some  years  ago,  the  work  which  serves  as  a 
basis  to  his  course.  He  explains  in  it,  accoi^ing  to  his  own 
method,  the  classes,  orders,  and  genera,  of  these  numerous 
animals:  but  as  travellers  have  since  discovered  many  gefriera 
and  species,  as  anatomists  have  more  completely  explained  the 
st^cture,  and  as  tlie  meditations  of  la  Mark  on  the  subject  have 
made  him  discover  various  new  relations  among  these  animals, 
he  has  published  an  abridged  table  of  his  course,  after  his  me- 
thod in  its  most  perfect  state,  in  which  he  satisfies  himself  with 
giving  the  characters  of  the  greater  divisions,  and  simply  enu- 
merating the  names  of  the  genera. 

He  follows  in  their  arrangement  the  degrees  of  complicate 
ness,  beginning  with  the  most  simple  animals.  Supposing  that 
those  which  have  no  visible  nerves  only  move  itt  consequence 
of  their  irritability,  he  calls  them  apathic  animals.  He  ^v» 
the  name  of  setaible  tmimals  to  the  other  animals  without  ver- 
tebne,  and  of  intelligent  animals  to  those  which  have  verteb^. 
To  his  old  classes,  now  well  known  to  naturalists,  he  adds  the 
cirrhipeda,  which  include  the  glands -de-mer,  and  other  ana- 
logous animals,  and  which  he  places  between  his  annelides  and 
his  moUusca;  that  of  the  epizoaines,  or  intestinal  worms,  which 
^e  places  among  his  apathic  animals ;  and  the  iitfiuoria,  or  mi- 
croscopic animals  without  visible  mouth  or  intestines.  He  leaves 
the  eminodermes  in  his  radiaires,  and  among  the  apathic  animals, 
with  a  greater  degree  of  simplicity  than  the  intestinal  worms. 
We  regret  that  we  have  not  room  to  notice  the  other  changes 
introduced  by  M.  de  la  Mark  into  his  orders,  nor  the  numerous 
Editions  which  he  has  made  to  the  list  of  genera ;  but  natu- 
ralists will  not  fail  to  look  for  them  in  the  work  itself. 

Notwithstanding  the  success  of  the  anatomical  investigations 
of  animals  without  vertebras  for  several  years  back,  there  sdll 
remained  a  £uuily  in  which  the  hmdamental  orgaita  were  not 
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well  known.  It  is  the  fitmily  called  echinodermes,  which  com- 
prejiends  the  star-fish,  and  other  analogous  genera.  The  CUasB 
DflTuig  prc^osed  a  prize  for  the  perfecting^  of  this  branch  of 
comparative  anatomy,  it  was  gain«l  bv  M.  Tiedeman,  Professor 
io  the  University  of  Landshut.  The  memoir  of  this  skilM 
anatomist  makes  us  accurately  acquainted,  for  the  first  time» 
with  many  particulars  respecting  the  organization  of  these  ^- 
golar  animals.  A  species  of  circulation  is  easOy  observed  between 
uidr  o^ans  of  digestion  and  those  of  respiration,  without,  how- 
ever, offering  a  complete  double  circle.  Nor  can  the  branches 
be  followed  in  the  extenor  organs,  nor  in  those  of  motion.  It 
spears  even,  according  to  MT  Tiedeman,  that  a  quite  different 
vascular  system  is  distributed  to  those  numerous  peduncles  which 
in  these  animals  serve  for  instruments  of  locomotion. 

I^e  organs  of  respiration  differ  much  in  different  genera.  In 
the  holot£uria  they  represent  hollow  trees,  whose  branches  fill 
and  emp^  themselves  with  water  from  without,  and  are  inter- 
laced with  a  vascular  net.  In  the  stars  and  urchins  the  water 
penetrates  immediately  into  the  cavity  of  the  body,  and  moistens 
all  the  parts  of  it. 

This  beautitiil  work,  accompanied  by  plates  exquisitely 
finished  by  M.  Munz,  Doctor  of  Medicme,  appeared  to  the 
Class  to  deserve  the  prize,  by  the  number  of  new  facts  well  au- 
thenlJcaied  which  it  presents,  and  by  the  great  progress  which 
it  has  made  to  the  intimate  knowledge  of  the  echmodennes, 
^ouc^  it  has  not  completely  answered  the  question  proposed 
rdative  to  their  circulation. 

A  &mily  much  more  simple  in  its  organization  than  the 
echinodermes,  but  ftiuch  more  numerous  in  species,  namely,  the 
condst  and  other  animals  composed  of  a  solid  ba^is,  has  beea 
particularly  sudied  by  M.  Lamouroux,  both  with  respect  to  the 
^pedes  and  the  methodical  arrangement.  This  naturalist  has 
inade  a  great  collection  of  those  whose  basis  is  not  stony,  and 
which  present  forms  so  agreeable,  and  often  so  singular ;  and 
citmparing  with  much  care  the  form,  the  mutual  position,  of  the 
cells  from  which  the  polypi  issue,  and  all  the  other  visible 
differences  of  these  animals,  he  proposes  to  add  28  new  genera. 
This  is  an  important  work  for  tlie  p'erfecdng  of  the  system  of 
animals ;  but  it  does  not,  horn  its  nature,  admit  of  an  abridged 
analysis.    We  are  anxious  for  its  speedy  pubhcallon. 

M.  Cuvicr,  proposing  soon  to  b^n  printing  the  great  book 
on  comparative  anatomy  with  which  he  has  been  occupied  for  so 
iiisny  years,  has  presented  to  the  Class  a  table  of  the  divisions 
accor(hng  to  which  the  animal  kii^rdom  will  be  distributed  in 
that  work.  Naturalista  have  been  long  struck  with  the  great 
differences  which  separate  animals  without  vertehrte  from  each 
other,  while  animals  with  vertebrie  resemble  each  other  in  so 
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ijjany  rejects.  Hence  tf  great  difficulty  in  generalizing  tliat 
branch  of  comparative  anatomy,  while  it  is  easy  to  generalize 
what  relates  to  the  animals  with  vertebrBe,  But  thife  difficulty 
has  suggested  its  own  remedy.  From  the  manner  in  which  the 
propositions  relative  to  each  organ  are  always  grouped,  M.  Cu- 
yier  concludes  that  there  exists  among  animals  four  principal 
forms.  The  first  is  that  which  is  known  under  the  name  of 
animals  with  vertebrae;  and  the  three  others  are  nearly  simile 
to  it  in  the  uniformity  of  their  respective  plans.  The  author 
calls  them  mollusca,  arliailated  animals,  and  radiated  animals, 
or  zoophiles.  He  subdivides  each  of  these  forms  or  branches 
into  four  classes,  from  motives  nearly  similar  to  those  which 
Lave  produced  the  four  classes  generally  adopted  among,  the 
animals  with  vertebraB.  He  has  drawn  from  this  disposition, 
in  some  respects  symmetrical!  a  great  facility  in  reducing,  under 
general  rules  the  differences  of  organization. 

The  coraparison  which  the  same  author  has  made  of  the 
osteology  of  the  animals  with  vertebrs,  has  giveti  him  ideal 
respectmg  the  bony  structure  of  the  heads  in  this  class,  which 
be  itas  likewise  presented  to  the  Class. 

It  had  been  for  some  time  observed  that  the  oviparous  animalt' 
with  vertebra,  that  is  to  say,  birds,  reptiles,  and  fishes,  had  cav 
tain  common  relations  in  their  structure  which  distinguished 
them  from  the  mammalia.  M.  Geo£froy-Saint-Hilaire  had  even 
presented  some  years  ^o  an  elaborate  essay  on  the  subject,  of 
which  an  account  was  formerly  given,  in  which,  among  otjier 
things,  he  had  shown  the  identity  of  the  structure  of-the  heads 
of  oviparous  animals,  and  the  resemblance  in  the  numerous 
pieces  which' enter  into  their  composition,  with  that  of  those 
which  we  distinguish  in  {he  fcetus  ef  mammalia,,  where,  as  i» 
known,  tlie  bones  are  much  more  subdivided  than  in  adults. 

M.  Cuvier,  adopting  the  views  of  M.  Geoffroy,  has  tried  to 
determine  in  an  accurate  manner  to  what  bone  of  the  head  of 
mammalia  corresponds  each  group  of  bones  in  the  head  of  the 
different  oviparous  animals ;  and  he  conceives  he  has  succeeded, 
by  joining  to  the  analogy  of  the  foetus  of  the  first  the  considera- 
'  tion  of  the  position  andof  the  functions  of  the  bones;  that  is  to 
say,  by  examining  what  organs  they  protect,  to  what  nerves  and 
vessels  they  give  passage,  and  to  what  muscles  they  furnish 
attachments. 

M.  Jacobsen,  Surgeon-Major  in  the  armies  of  the  King  of 
Denmark,  has  made  known  to  the  Class  an  ot^zan  «hicE  he 
discovered  in  the  nostrils  of  quadrupeds,  with  which  tlo  ana- 
tomist seems  to  have  been  acquainted.  It  consists  in  a  narrow 
sack  placed  along  the  canal  of  the  nose,  defended  by  a  cartila- 
ginouB  production,  covered  internally  by  a  mucous  membrane, 
ooublea  m  part  by  a  glandular  tiuue,  receiving  rgnaikablc 
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nerres,  with  distinct  divisions  of  the  first  pBir,  and  which  opto 
most  comtnoiily  into  the  palate,  behind  the  fore-teeth,  by  a 
cttiid  v^ich  pastes  througn  the  hole  called  tncisive  by  anato- 
Mutts.  I'his  organ  does  not  exist  in  man^  and  is  more  distinct 
in  most  hcrbivomuB  animals  thao  in  the  caraivonnis.  We  must 
sappose  that  it  ia  connected  with  some  of  those  faculties  which 
nature  has  giren  to  quadrupeds,  but  denied  to  our  species,  at 
that  of  rejecting  poisonous  substances,  of  distingnishing  the  leXf 
the  state  c^  heat,  &c. 

The  particular  histoiy  of  afiimals  Is  enriched  with  important 
works  and  interestuig  observationsc 

M.  de  Humboldt,  Foreign  Associate,  has  published  (he  6rst 
volume  of  his  Observations  on  the-Anirjiala  of  Ameriai,  in  which 
he  has  inserted  not  only  his  different  researches  on  the  condor, 
the  electric  eel,  the  crocodile,  and  man^  other  objects  of  which 
we  have  spoken  ia  our  preceding  itnalyaes ;  bat  he  has  likewiss 
riven  sereral  new  memoirs,  namely,  oa  the  apes  of  the  New 
W^orld,  of  which  Buflbn  and  Gmelin  only  made  known  II  or 
12  species,  but  which  Humboldt,  unitinc  his  observations  with 
those  of  Azzara  and  GeoSroy-Saint-Huaire,  makes  46.  He 
has  recently  read  to  the  Class  another  memoir,  intended  for 
Us  fficond  volume,  in  which  he  describes  new  tpecies'  of  gera 
pents  that  he  found  in  Guyana. 

T^  tempests  which  agitated  the  sea  last  winter  threw  ashore 
several  large  cetaceous  fish  upon  our  coasU.  The  Class  Bp< 
pointed,  as  a  commission  to  examine  tJie  focts  which  were  re' 
ceived  respecting  these  animals,  MM.  le  Comte  Laccpede,, 
GeoBroy- Saint- Hilaire,  and  Cuvier. 

Tbeee  naturalists  have  observed  that  several  of  these  animak 
were  formerly  unknown,  and  that  this  sut^ect,  which  might  be 
inter»A;ing  to  our  fisheries  and  our  commerce,  dca^ed  to  draw 
^e  attention  of  Government.  They  gave  a  description  of  a 
iqiecies  thrown  ashore  in  great  numb^s  near  St.  Brieux.  M. 
Lemsout,  naturalist  and  apothecary  in  that  dty,  having  txA'- 
lecced  with  much  care  all  the  essential  parts,  it  was  easy  to  re* 
eosnise  a  species  of  dolphin  hitherto  unknown  to  nat\iraliBt% 
and  of  which  there  only  existed  a  bad  tigure  in  the  treatise  on 
£shes  by  Duhamel.  It  is  distinguished  by  the  lobular  form 
c^the  head,  almost  similar  to  an  ancient  helmet  Its  length  is 
about  20  &et. 

We  noticed  last  year  ^e  researches  of  M.  Lamouroux  on  the 
ionumerable  and  very  smdl  eek,  known  at  the  mouths  of  some 
6f  our  rivers  by  the  name  of  numtie,  and  we  annotmced  the 
probability  that  they  might  belong  to  some  of  the  little  known 
■peciea  of  this  genus.  M.  Lamouroux  has  determined  by  new 
experimental  that  the  mont^e  is  thefry  ofthe^tmfiemeau,  a 
^Kcies-of  eel  noticed  by  -Lacepede  in  hi(  history  c^  mhei*  aiid 
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which  IS  diEtanffuishcd  from  the  others  by  its  pectoral  fins  heiag 
hollowed  out  like  the  wings  of  bats. 

M.  Rjsso,  naturalist  at  Nice,  who  published  two  years  ago  an 
excellent  work  on  the  fishes  of  that  coast,  hast  just  sent  another 
to  the  Class  on  the  crustace»,  that  is  to  say,  on  the  anim&ls  of 
the  crab  family.  M.  Risso  adopts  in  his  arrangement  the  me- 
thod of  Latreille,  to  which  he  adds  four  new  genera.  He  de- 
scribes 100  species,  about  the  half  of  which  appear  new  to  him: 
16  are  represented  in  coloured  plates.  The  Class,  in  applaud- 
ing the  zeal  with  which  M.  Risso,  in  a  situation  bo  unpropi- 
tious,  has  endeavoured  to  make  known  the  aiiimala  of  the  Me- 
diterranean, still  so  little  studied,  would  at  the  same  time  have 
desired  more  precision  in  the  descriptions,  before  acknowledg- 
ingdie  novelty  of  so  great  a  number  of  species. 

The  ancients  speak, much  of  an  insect  which  they  call 
iuprestesy  or  hunt-ax,  because,  according  to  them,  it  made  the 
cattle  burst  who  swallowed  it  with  thegrass ;  but  they  have 
given  us  no  detailed  description  of  it.  The  modems  have  «p- 
plied  this  name  very  variously  ;  nor  does  it  appear  that  any  of 
them  has  recognised  the  insect  to  which  it  truly  belonged.  M. 
Latreille,  after  a  careful  comparison  of  the  passages  in  which  the 
propertjes  ascribed  to  it  are  mentioned  with  what  we  know  at 
present,  thinks  that  it  was  probably  the  meloe  proscarabeeui  of 
Linnffios,  or  some  similar  species.  The  meloe  are  the  only  insects 
possessing  acrid  and  suspicious  properties  that  Uve  among  the 
'  grass,  and  move  so  slowly  as  to  be  easily  swallowed  by  cattle. 

Our  associate  M.  de  la  Billardiere,  who  employs  mraself  in 
bringing  up  bees,  having  observed  one  whose  abdomen  mis 
larger  than  usual,  found  in  it  a  white  worm,'  which  M.  Bosc 
examined.  The  twdy  of  this  worm  was  white,  divided  into  12 
rings,  flattened  below,  termitiated  at  one  extremity  by  two  lai^ 
tubercles,  pierced  each  witlli  an  oval  hole,  and  at  the  other  by 
two  Gc£  points.  Under  the  tubercles  is  a  transverse  sUt.  M. 
Bosc,  residing  this  slit  as  the  mouth,  considers  the  part  ter- 
minated by  two  points  as  that  where  ought  to  be  the  anus ;  and 
ranging  the  animal  among  intestinal  worms,  he  makes  a  new 
genus  of  it,  under  the  name  of  dipodium.  Readmits,  however, 
that  it  is  possible  that  the  organs  may  in  &ct  be  reversed,  and 
then  the  worm  would  much  resemble  the  larvce  of  flies  with  two 
wings.  There  is  reason  to  believe,  frora^  the  obset-vadons  of 
Latreille,  that  the  larva  of  one  of  these  flies  {the  canops  Jem- 
ginosa)  Uves  in  the  interior  of  the  drones.  It  is  very  remark- 
able that  so  large  a  worm  should  inhabit  the  body  of  an  insect 
so  small  as  a  bee- 

ITie  portion  of  digestion  which  takes  place  in  the  stomach 
must  have  early  attracted  the  attention  of  physiologists,  and 
recourse  was  had  successively  to  all  the  powers  of  nature  to 
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eqilain  it.  It  was  l<mg  ascribed  to  the  moEculBT  trituratioQ  of 
die  stomach ;  but  Reaumur  bavmc  remarked  that  food  contained 
in  incompressible  tubes,  open  at  ue  two  ends,  was  digested  like 
other  food,  the  general  opinion  since  that  time  haa  beeh  that  the 
food  was  dissolved  by  means  of  a  juice  secreted  by  the  stomach. 

Spallanzani,  in  a  very  celebrated  work,  having  applied  the 
gastric  juice  out  of  the  stomach  to  every  kind  of  food,  affirmed  ■ ' 
tJiat  it  produced,  when  assisted  by  heat,  effects  nearly  similar  to 
those  produced  in  the  stomach  itself.  This  philosopber  went  so 
fir  as  to  ascribe  to  this  gastric  juice,  thus  separated,  the  pro- 
perty of  stopping  putrefaction.  He  drew  this  conclusion  trom 
nis  observations,  which  has  been  tacitly  adopted  by  most  phy- 
siologists, that  the  gastric  juice  produces  its  effects  in  conse- 
quence of  its  peculiar  nature,  of  its  composition,  and  affinities. 

M.  de  Monta^rct  Doctor  of  Medicine,  having  the  power  of 
dirowing  up,  without  inconvenience,  what  he  has  in  his  stomach* 
has  thought  of  employing  this  power  in  order  to  determine  the 
different  points  of  the  received  doctrine  respecting  digestion. 
When  be  throws  up  the  contents  of  his  stomach  while  fasting  he 
obtains  a  notable  quantity  of  a  liquid  which  he  considers  as  tnie 
g^tric  juice,  and  which  he  examined  with  respect  to  its  che- 
mical properties  as  well  as  its  action  on  the  food. 

He  found  this  liquid  very  similar  to  saliva;  but  its  action 
appeared  to  him  very  diflferent  from  the  statement  of  Spallan- 
zani. When  exposed  to  a  temperative  similar  to  that  of  the 
human  body,  in  phials  placed  under  the  armpit,  it  putrefied 
exactly  like  saliva.  It  did  not  stop  the  course  of  putrefactioa 
in  other  substances,  except  when  it  was  acid ;  and  by  adding  a 
little  vin«^r  to  saliva  it  was  made  to  possess  the  same  property. 
This  acidity  is  not  essential;  and  when  M.  de  Mootegre  swu- 
lowed  enough  of  magnesia  to  absorb  it  the  digestion  went  on 
as  well  as  usual.  Acidity  speared  again  in  a  iittie  time :  even 
when  M.  de  Montegre  mixea  the  fboa  which  he  swallowed  with 
maimesia  it  became  acid  after  a  sufficient  time. 

These  experiments,  repeated  a  great  number  of  times,  and 
with  all  the  requisite  precautions,  have  induced  the  author  to 
conclude  that  the  gastric  juice  does  not  differ  from  saliva,  that' 
iX.  canQot  iXtjg  putrefaction,  nor  produce  digestion  independent 
of  the  vital  action  of  the  stomach ;  and  that  the  acidity  which 
appears,  and  which  the  food  evolves  during  digestion,  is  an 
^^t  of  the  action  of  the  stomach. 

It  is  much  to  be  wished  that  M.  de  Montegre  would  continue 
his  researches,  and  make  them  also  upon  those  animals  that 
Spallanzani  employed,  that  we  may  determine  what  to  think  of 
a  doctrine  whicn  has  for  a  considerable  time  been  generally 
embraced- 

That  authnv  may  be  able  to  verify  the  date  of  their  observa- 
2 
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Uons,  ve  shall  here  notice  some  memoirs  wbicb  have  \ita^  prsf 
eboted  to  the  ClasB>  but  of  which  the  v«ri6c^tipa  i$  Qot  yp\ 
finished,  res^-vino;  to  ourselves  the  liberty  of  returniiiK  ^  thetft 
next  year,  and  of  making  knonh  the  opinion  which  nqs  been 
formed  of  them. 

M.  de  Blainviile,  Joist  Professor  to  the  Faculty  of  Sciences 
of  Paris,  has  described  at  full  length  the  forms  of  articulation  of 
the  fore-arm  and  arnl  in  diil^rent  animale,  and  determined  the 
motions  which  each  of  these  forms  makes  necessary,  chiefly  ivith; 
regard  to  the  greater  or  smaller  facility  of  rotation.  This  dis^r 
sertation,  on  a  point  of  importance  relative  to  the  mechanism 
of  atiimals  is  intereating  also,  as  far  as  regards  their  classiiica- 
tioa;  for  the  d^ree  of  rotation  of  the  Tore-arm  having  con- 
Eiderablc  in&uence  on  the  address  of  the  aninmle,  ought  to  be 
considered,  as  far  as  regards  (he  degree  of  perlection,  and  of 
course  influences  their  natural  affinities. 

The  same  anatomist  has  presented  a  memoir  on  the  form  of 
the  sternum  in  birds.  As  diis  bone,,  or  rather  this  gre^^  bony 
sur&ce,  resulting  ^as  M.  Geodroy  has  shown)  from  th^  union 
of  five  di£Ferent  bones,  gives  origin  to  the  principal  muscles  of 
the  bird,  the  more  solid  and  extended  it  is,  the  more  solid  a 
point  of  suppoft  does  it  iiirniah  to  these  musdes,  and  the  man 
ought  it  to  contribute  to  render  the  Sight  powerful.  It  ought 
therefore  to  have  an  influence  over  the  whole  economy  of  tba 
bird,  and.  give  usctut  indications  re»f>ecting  the  classification  of 
these  animaJs.  M-  de  Blainville  draws  his  indications  from 
the  membranous  spaces,  more  or  less  extended,  which  supfJy 
the  place  of  bone  in  a  part  of  the  sternum.  He  adds  the  con- 
flider^ion  of  tlw  fork,  and  of  some  orgws  coimected  with  it, 
and  in  most  cases  fiitds  a  great  agreement  between  the  diipo^ 
sition  of  these  parts  and  the  natural  femilies.  However,  there 
exist  exc^tiona  so  manifest  that  we  cannot  entkely  confide  ia 
this  new  way  of  classificatioo. 

M.  Marcel  de  Serres,  Professor  to  the  Faculty  of  Sciences  of 
Montpelier,  has  .drawn  up  a  laborious  work  on  the  anatomy  d 
insects,  and  particulariy  on  their  intestinal  canal,  which  he  has 
described  with  much  detail  in  a  great  number  of  species.  His 
object  was  to  determine  the  functions  peculiar  to  the  different 
parts  of  the  canal  and  its  appendages :  and,  besides  his  dissec- 
tions, he  has  made  .ingenious  experiments  on  living  individuals. 
Coloured  liquors  injected  into  the  cavity  of  the  peritoneum  wer§  ■ 
absorbed  by  long  slender  vess^,  which  always  adhere  to  some 
part  of  the  intesUnol  canal :  hence  he  conceives  that  the  use  of 
these  vessels  is  to  secrete  from  the  common  mass  of  humors 
digestive  liquors,  and  to  throw  them  into  the  canal.  An  atten^ 
tive  examination  of  certain  sacks,  which  in  some  genera  hare 
been  considered  as  stomachs,  in  others  ftS  ooecuais,  awl  the  cer- 
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tx^ty  ^cquiced  that  the  food  does  not  enter  there,  bat  on  the 
contrary  that  they  are  found  full  of  bilious  liquor,  has  induced 
M.de  Serres  to  conclude  that  they  are  reservoirs  of  thai  humor." 

He  deprives  the  graBshopners,  and  tJie  analogous  genera,  of 
the  quality  of  ruminating  aniDiajs,  which  had  been  ascribed  to 
them,  and  he  has  convinced  himself  that  these  animals  do  not 
bring  the  food  back  to  the  mouth ;  but  that  they  throw  out  only 
in  certuin  circumstances  this  biliary  juice^  of  which  they  have  so 
great  a  quantity.  This  long  memoir  contains  many  other  cu- 
rious ob^rvations  on  the  form  of  the  intestinal  canal,  the  pro- 
portions of  its  partSj  and  their  relation  to  the  disposition  ol'  in- 
sects. Weshallspeakofit  with  detail  in  our  next  year's  analysis. 

M.  Dutrochet,  physician  at  Chateau- Renaud,  department  of 
the  Indre,  has  made  a  curious  observation  on  the  gestation  of 
the  viper.  He  assures  us  that  the  young  vipers  have  their  um- 
bilical vessels  distributed  not  only  on  me  yoke  of  the  egg,  in 
which  thej"  are  at  first  enclosed,  but  that  a  part  of.these  vessels  is 
(distributed  likewise  on  .the  internal  surface  of  ^e  oviducts,  an,d 
forms  a  net  which  may  be  considered  as  a  real  placenta.  The 
?ipens  in  that  case  would  participate  in  the  mode  of  nutrition 
peculiar  to  the  mammalia,  and  in  that  hitherto  conceived  to  be- 
long exclrtisivply  to  t^e  whole  class  of  oviparous  animals. 
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J.  Lectures. 

The  following  arrangements  have  been  made  for  lectures,  at 
the  Surrey  Institution,  m  the  ensuing  season : — Mr.  J.  Mason 
Good,  on  the  Philosophy  of  f  hysics  j  to  commence  on  Friday, 
the  5th  of  November,  and  to  be  continued  on  each  succeeding 
Fciday. — Dr.  Thomson,  on  Chemistry  ;  to  commence  on  Tues- 
day, the  9t\\  of  November,  and  to  be  continued  on  each  suc- 
(ieding  Tuesday.— Mr,  Bakewell,  on  Natural  and  Experi- 
mental Philosophy ;  to  commence  early  in  January,  1814. — 
Dr.  Crotch,  on  Music;  early  in  February,  ISl*. 

WUliara  Thomas  Braiide,  F.R.S.  Prof.  Chem.  it.  I.  will 
commence  his  course  of  Lectures  on  Chemical  Philosophy  at  the 
Theatre  o'f  Anatomy,  Windmill-street,  on  the  second  1  uesday 
in  October,  at  nine  in  tbe  morning.  Tney  will  be  continued 
every  Tuesday,  Thursday,  and  Satwday,  throughout  the  reason, 
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and  will  terminate  in  Mot.  The  course  is  divided  into  the  five 
following  parts : — 1.  Of  tiie  Powers  and  Properties  of  Matter, 
and  the  General  Laws  of  Chemical  Changes,  2.  Undecom- 
pounded  Substances,  and  their  mutual  <!^mbinations.  S.  Ve- 
getable Chemistry.     *,  Animal  Chemistry.   ,  5.  Geology. 

Middlesex  Hospilal.—The  Autumnal  Course  of  Lectures  on 
Midwifery,  delivered  by  Dr.  JMerriman,  Physician- Accoucheur 
to  this  Hospital,  anil  to  the  Westminster  General  Dispensary, 
will,  commence  October  11th,  at  half-past  ten  o'clock. 

On  Monday,  October  4,  a  Course  of  Lectures  on  Physic  and 
Chemistry  will  commence,  at  No.  0,  George-street : — On  the 
,  Therapeutics  and  Practice  of  Physic,  from  eight  till  nine ;  and 
the  Chemistry  from  nine  till  ten.  By  George  Pearson,  M.D. 
F.R.S,  A  Register  is  k^t  of  the  Cases  of  Patients  in  St 
George's  Hospital,  and  a  Clinical  Lecture  is  delivered  every 
Saturdav  morning,  at  nine  o'clock. 

Mr.  T.  J.  Pettigrew  will  commence  a  course  of  Lectures  on 
Human  Anatomy  and  Physiology,  on  Wednesday,  the  20th  of 
October.  The  course,  to  ne  comprised  in  12  Lectures,  will  be 
delivered  on  Wednesday  and  Friday  evenings,  at  e^ht  o'clock 
precisely.  The  Introductory  Lecture  will  consist  of  a  General 
View  of  the  Animal  Structure,  to  which  there  will  be  a  free 
admission.  Particulars  respecting  the  Lectures  may  be  obtained 
by  application  to  the  Lecturer,  No.  3,  Bolt-court,  Fleet^^treet. 

Dr.  Prout  intends,  in  the  course  of  the  winter,  to  deliver  a 
series  of  Lectures  on  Animal  Chemistry.  The  object  of  these 
Lectures  wiU  be  to  give  a  connected  view  of  all  the  prininpal 
facts  belonging  to  this  department  of  chemistry,  and  to  apply 
tbtan,  as  far  as  the  present  state  of  our  knowledge  will  penuit, 
to  the  explanation  of  the  phenomena  of  organic  actions. 

Dr.  Thomson  proposes  next  winter  to  give  a  Practical  Conrse 
of  Chemistry  to  a  vei7  limited  number  of  young  Gentlem^, 
who  will  reside  in  his  house  during  iia  continuanc*  'The  Course 
will  begin  on  the  Jst  of  January,  1814. 

II.  New  Example  of  Combustion  dvring  Combination. 
It  is  well  known  that  when  sulphur  is  made  to  combine  with 
copper,  iron,  and  some  other  metals,  previously  reduced  to 
powder,  and  well  mixed,,  the  compound  becomes  red  hot,  and 
glows  like  a  live  coal  just  at  the  instant  of  its  formation.  The 
same  thing  takes  place  when  phosphorus  is  made  to  unite  with 
lime,  barytes,  and  strontian.  When  quicklime  is  slacked  in 
obscurity,  it  frequently  becomes  luminous :  and  there  is  little 
doubt  that  the  same  thmgwould  happen  to  barj'tes  and  strontian. 
Chevreul  has  lately  observed  that  when  barytes  oi  strontian  is 
heated  in  contact  with  muriatic  acid  igas,  the  gas  is  absorbed, 
and  the  earthy  salt  formed  becomes  recUhot.  There  cua  be  little 
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doubt  that  this  GToIution  of  heat  is  owing  to  the  condensation  of 
the  gas.  It  is  true  that  in  the  present  case  the  agency  of  oxyeen 
18  not  excluded ;  for  if  we  adopt  the  opinion  of  Davy  respeemig 
the  composition  of  moriBtic  aad,  it  is  obvious  that  in  the  present 
case  a  double  decomposition  takes  place.  The  cfalorine  of  the 
muriatic  acid  unites  with  the  metaluc  basis  of  the  barytes,  and 
fbnms  harylanef  while  the  hydrogen  of  the  muriatic  acid  com- 
bines with  the  oxygen  of  the  barytes,  and  forms  water ;  but  iC 
we  consider  that  both  muriatic  add  and  barytes  areproducts  of 
combustion,  it  will  be  obvious  that  the  presence  of  the  oxygen 
alone  cannot  account  for  the  light  and  heat  evolved. 

III.  Camphoric  Acid. 

Camphoric  acid  was  discovered  by  Kosegarten,  and  afterwards 
examined  by  Bouillon  Lagrange,  Bucholz  has  lately  published 
the  result  of  his  experiments  on  this  acid,  which,  from  the 
known  precision  of  this  chemist,  deserve  to  be  stated  here. 

Camphoric  acid  is  white,  and  assumes  the  form  of  feather- 
shaped  crystals.  Its  taste  is  acid,  and  it  leaves  an  impression  of 
bitterness  upon  the  palate.  It  dissolves  in  100  times  its  weight 
of  cold  water,  and  in  11  times  its  weightof  boiling  water.  100 
parts  of  cold  alcohol  dissolve  16  of  camphoric  acid.  Boiling 
alcohol  is  capable  of  dissolving  any  quantity  of  it  whatever. 
When  camphoric  acid  is  sublimed,  it  is  partly  decomposed,  and 
the  sublimed  portion  refuses  to  crystallize.  50  grains  of  cam- 
phoric acid  require  for  saturation  28  grains  of  canwnate  of  lime 
(or  15*7  grains  of  lime).  The  campborate  of  lime  has  an  ex- 
cess of  acid,  and  crystallizes  so  irregularly  that  the  shape  of  the 
crystals  codd  not  be  determined.  Its  taste  is  somewhat  similar 
to  that  of  lime,  and  not  the  least  saline.  When  heated  it  does 
not  raelt,  but  is  converted  into  carbonate  of  lime.  100  parts  <rf' 
cold  water  dissolve  21"6  of  this  camphorate. 

The  cai^phorate  of  potash  may  be  obtained  in  prismatic 
cryatala  by  concentrating  the  solution,  and  setting  it  aside  for 
spontaneous  crystallization.  Its  taste  is  aromaUc  and  bitter. 
When  heated  it  melts  in  its  water  of  crystallization. 

IV.  Church  Steeple  of  GTeenwich. 
In  consequence  of  a  letter  from  a  correspondent,  I  was 
induced  to  make  some  inquiry  relative  to  the  accident  which 
befel  the  church  steeple  of  Greenwich  some  months  ago;  but 
the  information  received  exhibited  no  novelty.  The  steeple  was 
struck  with  lightning,  and  the  uppermost  part  of  it,  14  feet  in 
length,  was  thrown  down.  It  appears  that  a  bar  of  iron  passed 
from  the  top  of  the  steeple  llfeetdqwn.  Where  it  terminated, 
the  mischief  commenced.  The  lightning,  in  making  its  way 
down,  had  torn  the  building  in  that  place.  It  got  afterwards 
to  some  wires  connected  wiui  the  bell,  which  were  melted. 
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.'  V.  Ulmin. 

Professor  Bei'selius  informs  me,  in  a  letter  wbicli  I  lately 
received  tiom  him,  that  ulmin  is  a  veaetahie  subetaiic^,  nctf 
cof^ned  to  the  ffemis  ulmus,  but  that  it  lornig  a  constituent  pait 
of  the  hadks  c^  almost  all  trees.  He  found  it  in  thebarVof  the 
dachona  officinaUs  [Jesuit's  bark),  and  in  that  of  the  pmus  syl- 
vesiris  {Scotch  fir).  It  cannot  J>e  discovered  b^  the  usual  mode 
of  analysing  ^^k;  because,  when  the  bark  is  digested  in  iiot 
water,  tne  ulmin  combines  with  the  tannin  of  the  Mrk,  and  caa 
be  no  longer  recognised  as  a  peculiar  substance.  If  we  :begiD 
the  analysis  by  digesting  the  bark  in  alcohol,  and  afterwaneU  Ja 
cold  water,  the  lilmin  remains  undissolved,  and  may  be  after- 
"wards  obtained  by  means  of  hot,  water,  eepecially  it  that  water 
holds  a  little  alkaline  carbonate  in  solution.  The  prop^ies 
which  I  fomid  the  substance  thus  obtained  to  possess  agree  oearl; 
with  ^ose  which  you  assigin  to  ulmin.  *'  I^"  says  Dr.  Berze- 
lius,  "you  think  this  sobject  of  any  importance,  I  have  no 
doubt  that  my  friend  Dr.  Young  will  communicate  to  you  the 
details  of  my  comparative  analyses  of  tliese  two  barks,  whkb 
you  will  probacy  find  interesting  in  other  respects  b^des  in 
those  particulars  which  relate  to  lumin." 

VI.  Oxides  of  Gold. 
Professor  Berzelius  has  favoured  me  with  fJie  following  olv 
servatioas  on  the  accomit  of  the  oxides  of  gold  which  wpeared 
in  the  second  Number  of  the  AiaiaU  of  Philosophy : — "  In  your 
account  of  the  oxides  of  gold  you  have  done  me  the  htoiour  to 
quote  my  Manual  of  Chemistry  on  the  subject.  -Thou^  I  ao). 
much  flatteiy^  by  the  circumstance,  I  must  take  the  liberty  to 
observe,  that  the  numbers  which  you  have  quoted  as  mine  have 
been  inaccurately  quoted.  In  my  Manual  1  have  said  that  100 
parts  of  gold  combine  with  i  and  ^ith  12  of  oxygen,  omitting 
the  fractions.  In  Davy's  Chemistry  the  result^  the  same 
analyses  is  added  as  «n  appendix,  but  by  an  error  of  the  press 
1 J-026  has  been  priiitfd  instead  of  4'026. — You  have  given  the 
description  of  the  oxide  of  gold  from  Vauquelin.  Yet  M. 
Oberkampf,  whose  dissertation  you  likewise  quote,  has  proved 
by  decisive  experin^ents  that  what  Vauquelin  considered  as  an 
oxide  of  gold  is  in  fact  a  submuriate.  I  have  verified  this  as- 
'  sertion  of  Oberkampf.  llie  oxide  of  gold  is  blackish  brown^ 
and  b  obtained  by  dropping  muriate  oi  gold  into  a  solution  &t 
caustic  potash  in  water .-:-To wards  the  end  of  that  article,  yott 
draw,  as  a  consequence  from  the  experiments  of  Oberkampf 
that  the  observation  which  I  have  made  respecting  tlie  ratio  of 
the  sulphur  in  the  sulphuret,  and  the  oxygen  of  the  oxide  of 
the  same  metal,  may  be  rejected  as  inaccurate  in  consequence 
of  the  want  of  corre^ioDdence  between  my  experiments  and  hi». 
A  amall  mistake  in  me  translatioD]  it  sppean,  hrae  occjttipi^ 
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aa  error  od  yaar  part.  I  never  made  uae  of  the  word  protoxide^ 
vhich,  though  inffenioiH,  does  not  answer  all  the  purposes  of  » 
chemical  term.  You  know,  perh^s,  that  I  divide  metallic 
oxides  into  suboxides,  oxides,  and  superoxides,*  and  that  the 
class  of  suboxides  never  could  be  compared  with  the  sulnhurets. 
Aa  Co  the  pretended  want  of  harmony  between  the  sulphuretof 
gold  of  Oberkampf  and  my  analysis  of  the  oxide  of  gold,  I  heg 
yott  to  observe  [hat  ISK)??  (the  oxygen  that  conil^ines  with  iOO 
gold)  X  2  =  24.*154;  but  Oberkampf  found  that  100  gold  are 
combined  in  the  suiphuret  with  24!':f9  of  sulphur.  Hence  the 
experiments  agree  sufficiently  welLf  If,  on  the  other  hand, 
you  mean  to  say  ihut  the  suboxide  of  gold  contains  only  4  oxy- 
gen, and  thattherefore  the  suiphuret  of  gold  ought  to  contain 
only  8  of  sulphur ;  I  must  observe,  that  in  decomposing  the 
muriate  of  the  suboxide  by  hydrosulphuret  of  potash,  we  would 
probably  obtain  a  suiphuret  coiTesponding  with  the  suboxide, 
just  OS  happens  when  we  decompose  in  that  manner  the  muriata 
of  the  suboxide  of  mercury," 

Professor  Berzeiius  concludes  his  letter  as,  follows ; — "  As  to 
your  intention  of  checking  the  propensity  of  chemists  to  gene- 
r^ize  too  much,  I  auirove  it  exceedingly;  but  request  that  you 
wilt  not  extend  it  to  the  theory  of  chemical  propoitious ;  because 
it  is  either  general  or  null.  It  rather  requires  to  be  supported 
by  your  credit,  since  the  disposition  of  chemists  spears  to  me 
httle  disposed  to  acknowledge  its  truth.  I  have  been  publish- 
ing memoirs  <»i  the  sut^cct,  on  the  continent,  for  more  than 
three  years,  without  having  hitherto,  as  far  as  I  know,  made  a 
single  proselyte.     I  do  notsprak  of  England,  where  the  ex- 

fitnati<HIB  oi  Dalton,  seconded  by  Wollaston  and  by  yourself 
ve  begun  to  acquire  some  credit." 

VII.  Mcokol  of  Sulphur. 

My  chemjpal  readers  will  learn  with  pleasure  that  the  a^Aof 

<f  sulphur,  or  suiphuret  of  carbon,  which  has  of  late  been  made 

the  subject  of  some  curious  experiments  by  Professor  Berzeliua 

'   and  Dr.  Mnrcet,  is  prepared  and  sold  by  Mr.  William  AUen, 

Plough -court,  Lombard-street. 

VIII.  Gong. 

While  looking  over  a  set  of  German  Journals,  which  I  lately 

Kceived  from  the  continent  by  the  way  of  Sweden,  I  observed 

*  I  iIibII  (ake  a  flttare  opportuiiitjr  of  laylnt;  Brrzcliut'i  cbenical  somen. 
rlaUire  before  the  reader,— T,  ■ 

t  X  haT<-  siutfd  my  oiiinions  on  Ihis  aribjert  at  lenglh  in  Ibe  lib  and  St^ 
ITnaben  .if  the  Annali  of  Philosofhy  (p[iK«  ^i  and  '09  .  Beneliut  will 
there  tee  nlul  the  real  puiats  art  nbuBl  whicb  we  diOer  id  apiuiDU.  He  ^ill 
(re  too  UiU  1  recognize  Ibe  ■(reeioeal  nbicii  he  hai  bere  ^oiuted  vit.-~T,- 

n,,:-A-..>yGoogIe 
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an  analvsis  by  Klaproth  of  vliat  be  called  the  gon^ong. 
(Gefdens  Journal,  Second  Series,  vol.  ix.  p.  408.)  From  the 
account  which  he  gives  of  tfiis  instrument,  fuid  the  result  of  his 
analysis,  there  can  be  no  doubt  titil  it  was  the  same  a»  that  of 
which  I  ^ve  an  account  in  the  last  Number  of  the  jirmals  o^ 
Pkilosopny.  Klaproth  found  the  Bpeciiic  gravity  of  the  goi^ 
which  he  examined  8'815.  It  was  not  so  heavy  as  my  speci- 
men, the  reason  of  which  probably  was  that  it  contained  more 
tin;  for  he  found  it  composed  of 

Copper 78 
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100 
IX.  Extract  of  a  Letter  from  Dr.  WoUaston. 
The  following  letter  was  received  too  late  for  insertion  in  our 
last  Number: — 

DEAR  SIR,  yifwj  24,  1SI3. 

In  the  continuation  which  you  have  promised  of  the  acpcai- 
ments  df  Messrs.  Delaroche  and  Berard  I  hope  you  will  cor- 
rect a  mistake  they  are  under  concerning  the  invention  of  the 
gazometer  they  employ. 

I  believe  that  the  contrivance  which  you  see  ascribed  to  me 

(p.  91,  of  the  Ann.  dc  Chimie)  was  invented  at  Paris  by  Messrs. 

Girard  as  a  means  of  giving  uniform  pressure  in  a  hydrostatic 

lamp,  that  was  brou^t  into  this  country  about  two  years  since. 

Believe  me  ever  truly  yours, 

W.  H.  WoiXASToy. 


Articj-e  XV, 

List  of  Patents. 

Cbarlks-  Wilks,,  of  BallincoUig,  Cork;  for  certain  im- 
provements in  the  naves  of  wheels  for  carriages,  and  for  centres 
of  wheels  for  carriages,  and  for  centres  for  wneels  of  machinery 
for  various  purposes.     Dated  June  29,  1813. 

James  Pbnny,  Low  Nuthwaite,  Lancaster,  and  Joseph 
Kendai^  Cockershell,  Lancaster;  for  an  improved  principle  or 
plan  for  making  pill  and  other  small  boxes.  Dated  June  23, 
18IS. 


John  Curr,  Sheffield.;  for  methods  of  applying  flat  ropes  to 
horse-gins,  and  perpendicular  drum  shafts  of  steam  engines,  for 
"  mines,  whereby 
9l  ropes  working 

■,..<,  .yGoogle 


drawing  coals,  minerals,  or  water,  out  of  mines,  whereby  the 
horses'labour  is  greatly  diminished,  and  9al  ropes  working  <m 
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horse-^ns  and  ste&m-engines,  constructed  with  the  siud  perpen- 
dicular drum  shafts,  are  preserved  from  material  injiuy.  Dated 
June  29.  1813. 

Thomas  iToD,  Bristol,  for  a,  machine  on  an  improved  con- 
struction for  the  purpose  of  separating  corn,  grain,  and  seeds, 
from  the  straw.     Dated  June  29,  1813. 

Chables  Wyatt,  Bedford-row,  London;  for  a  method  of 
casing  or  feeing  brick  dnd  other  buildings  with  stone.  Dated 
Junes,  1813. 

Ambrose  Tickell,  Lambeth ;  for  an  alarum  and  machinery 
for  the  discovery  ^d  detection  of  depredators  in  a  house  or 
premises.     Dated  July  1,  181S. 

Edward  Thomason,  Birmingham;  for  various  improve- 
ments in  the  construction  of  whips.     Dated  July  3,  1813. 

RoBXRT  Adams,  Holbom,  London ;  for  a  method  of  pre- 
pariHg  blacking,  whereby  a  higlier  polish  is  given,  aad  the 
leather  better  preserved.     Dated  July  7,  I8I3. 

John  Millarq,  Cheapside,  London ;  for  a  method  of  manu- 
&cturing  cotton-wool  free  from  mixture  into  cloth,  for  the  pur- 
pose of  r^ulating  perspiration.     Dated  July  14,  1813. 

JoHR  Clark,  Bridgewater,  Somerset;  for  a  method  of 
making  or  constructing  beds,  pillaws,  hammocks,  cushions,  and 
various  other  articles  of  that  sort,  ih  a  difKrent  manner,  and  of 
different  materials  from  any  hitherto  used.  DatedJulyl4, 1815. 
Alexander  MooDT,  Southwark,  tanner;  for  a  method  of 
tanning  or  dressing  white  buffleather.    Dated  July  14, 1813. 

William  Godfrey  Knellek,  Croydon,  Surrey,  chemist ; 
for  a  method  of  manuiacturing  verdigris  of  the  same  quality 
as  is  known  in  commerce  by  the  name  of  French  verdigris. 
Dated  July  U,  1813. 

Gkobge  Ferguson  and  Joseph  Ashton,  Carlisle,  hatters ;. 
for  an  improved,  light,  elastic,  water-proof  hat,  commonly  called 
a  beaver.     Dated  July  14,  1813. 

Robert  Prettyman,  Ipswich,  Suffolk ;  for  improvements 
in  the  pan,  touch-hole,  and  pan-cover,  of  a  gun  lock.  Dated 
July  19,  1813. 

Richard  Pering,  Dock-yard,  Stoke  Demerel,  Devon;  for 
an  anchor  made  on  new  principles ;  which  consists,  first,  in  con- 
■  tinuing  the  grain  of  iron  from  the  shank  into  the  arms,  similar 
to  the  shape  of  a  knee  or  arm  of  a  tree,  whereby  the  necessity 
of  effecting  a  junction  at  the  crown,  as  at  present  welded,  is 
GUpereeded:  secondly,  in  carrying  a  piece  of  iron  acr<»£  the 
crown  from  the  centre  of  each  arm,  making  thereby  a  perfect 
truss,  which  when  welded  resembles  the  form  ol'  a  truss  beam : 
thirdly,  in  forming  both  the  shank  and  arms  of  flat  bars,  placed 
so  as  to  act  edgewise  on  tlie  hne  of  resistance  when  the  anchor- 
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is  in  the  ground:  and  fourthly,  in  lorming  the  largest  part  c^ 
the  shank  one-third  down  from  the  crown  in  a  line  across  fimtt 
toe  to  toe  of  the  arms.     Dated  July  23,  1813. 

FSEDERicK  KoENiQ,  of  Cattle-Street,  Finsbury-square, 
printer;  for  certain  additional  improTemcnts  on  hiti  metltod 
of  printing  by  means  of  mitchinery.     Dated  July  23,  1813. 

John  Lxwia,  Llanriiy.  Carmarthen ;  for  certain  improTe- 
juents  in  the  art  of  smelting  cofHier  ore.    Dated  July  23, 1813^ 

CuARUis  Jahks  Mason,  L^ie  Delph,  near  Newca^le- 
dtider-Lyne,  potter;  for  an  improvement  in  the  muutfectore 
of  English  porc^n.     Dated  July  2St  1813. 


Article  XVI. 

Scientific  Books  in  hand,  or  in  the  Press, 

Mr.  Singer  has  in  the  Press  Elements  of  Electricity  and  Electroi- 
Chemistry,  including  Voltaic  EtecCdcity,  or  Galvanism.  The  work 
will  contain  a  varie^  of  orieina]  ex[)eriments,  and  an  accpnnt  of 
a  New  System  of  Electncaf  Insulation  rec^itly  invented  by  Ae 
AvtboT. 

Sir  Everard  Home  is  ^out  to  pablish  his  Course  of  Lectures  on 
Ctnnparalive  Anatomy,  delivered  at  the  College  of  Physicians. 

Mr.  Dodsworth  is  preparing  for  t^e  Press  a  Description  of  Sdis- 
bury  Cathedral,  including  an  account  of  its  Monuments,  and  Bio- 
liraphical  Memoirs  of  the  Bishops,  in  a  Quarto  Volume,  with  about 
thirty  Engravings. 

Mr.  Clarke  proposes  to  publish  an  Investij^tion  of  the  Mecha- 
nical Science  and  Historic^  Descent  of  Architecture  in  England 
■during  the  middle  ages,  in  a  Quarto  Volume,  with  about  Uiirty 
Engravings. 

The  Fourth  Volume  of  the  Transactions  of  the  Medicid  and 
Chirorgical  Society  of  London  will  be  published  ra  October. 

Mr.  Hopkirk,  Fellow  of  the  Lianean  Society,  and  Member  'of 
the  Wernerian  Natural  Uistory  Society  of  Edinburgh,  is  speedily  to 
publish  Flora  Glottiana — a  Catalogue  of  the  Indigenous  Plants  on 
the  banks  of  the  river  Clyde,  and  in  the  neighbourhood  of  the  City 
of  Glasgow. 

A  New  Edition  of  Sir  William  Dugdale's  History  of  Embanking 
and  Draining  with  a  continuation  to  the  present  time,  m  preparing 
fbr  publication. 

*»•  Ear^  ComntuiueaHottt  Jir  this  J}^fMrtm€ta  qfimr  JoMrwU 
mli  U  thant/uSg  rtcmed, 
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REMARKS. 

Eighth  Month — 19.  Cirrus  snd  Cirrostrattis 'daada:  rather 
wiady.  20.  Cumulostratus :  windy.  Cirrus  clouds,  very  red, 
at  saii-«et.  21.  Windy.  22.  Cloudy  morning,  small  rain 
showers  and  wind:  rainbow  about  6  p-  m.  the  sky  richly 
coloured,  and  the  clouds  evaporating.  24.  Cianuhts  during  the 
day:  Cirrus  at  sun-set:  the  twihght  brilliant  and  coloured, 
with  traces  of  Cirrocamulus  and  of  Stratus,  25.  Overcast, 
with  Cumulostratus:  twilieht  opake  and  coloured.  26.  Windy, 
a.  m.  Cumulostratus  clou^  the  remains  of  which,  at  suU-set^ 
glowed  with  a  succession  of  crimson  and  purple  tints,  on  a  full 
orange  ground.  27.  Windy,  a.  m. :  a  little  r^n.  28.  Over- 
cast: much  wind,  and  at  night  rain.  29.  Cumulostratus  clouds 
chiefly:  a  shower  or  two:  the  twilight  luminous  hot  cq>ake, 
snd  surmounted  by  a  bluah  of  red,  considerably  elevated.  30> 
a.  m.  Cloudy. 

Ninth  AfowiA.— 1.  (At  Stratford.)  Slight  showers  in  the 
evening.  '2.  Very  cloudy  morning.  5.  Heavy  rain,  after 
6  p. in.  Lunar  halo.  6.  Rainy  morning:  high  wind.  7. 
StUl  mudi  wind :  showery.  9.  Very  fine  moonlight  night. 
12.  Abundance  of  drrocumulus,  gradually  lowering,  and  si> 
ranged  in  close  lines  from  S.  E.  to  N.W.  1*.  A  shower  irt 
the  evening.  l6.  About  five  p.  m.  a  solar  halo,  of  short  con- 
tinuance ;  the  sky  at  sun-set  was  (as  usual  of  Late)  much  co- 
loured': there  was  a  considerable  diffused  redness  above  the 
twilight,  and  some  jportions  of  the  clouds,  seen  against  this, 
varied  from  tl^e  usual  indigo  colour"  to  a  pale  olive  green :  an 
indistinct  appearance  of  ^n»Mj  in  the  E.  horizon. 

RESULTS. 
Prevailing  winds,  Northerly,  with  an  iuterruptton  of  some  days 
continuance  from  the  southward,  producing  for  the  time  a 
considerable  depression  of  the  barometer,  together  with  ele- 
vation of  the  mean  temperature  and  rwi. 

Barometer:  greatest  height 30.29  inches; 

Least     29-25  inches;      , 

Mean  of  the  period 30009  inches. 

Thermometer:  greatest  height. 75" 

Least iO" 

Mean  of  the  period SS'W 

Evaporation,  263  inches.     Rain,  1*23  inches. 

'  *»•  The  obscnalioDsfrom  tbeaOtb  of  the  eighth  inaDlh  lo  (be  cloie  oT  tkt 
period  are  cbiefiy  those  of  mj  friend  Joha  Gibson,  at  the  Laboralorj, 
'litTatfMd. 

Tottenham,  Ninth  Month,  18,  1813.  L.  HOWARD. 
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Ahticlb  L 

Biographicol  Aeajant  of  Sir  Ijaac  Neufton. 

At  {})«  Vpifemtf  of  Cvmitriitf^,  hs  ep^  t]b«  preMest  part  of 
bis  tim*  in  b>»  cJo)«t ;  and  when  he  wai  tixei  vitb  the  severer 
ttudiie*  4^  philo«ophy,  his  reli^  fip^  mmv^meia  was  going  to 
ftWKOthw  Hudyi  ««  hietory,  chron(^ogy,  (jivinUy,  chamistry; 
oU^^whicb  he  fflUMnmed  \nui  the  greatest  HttssUion,  asacpears 
bf  tW  jnwiy*p^en  which  helebbehuidhini  oo  those aubjact^. 
AAcarhH  (XHiiiQg'tQ  Loodw,  tsji  the  time  ^^  he  had  t?  spare 
from  bis  bvstaeBS.  wid  from  the  civUUjes  of  life,  iu  which  he 
WM  fcmpulmwly  ex»ct  and  compWi^wit,  was  en^yed  in  (^e 
same  wBy ;  he  was  hardly  ^ver  9lofp£  ^ij^MAtf  «  pen  in  his  bao^, 
•ad  A  book  belore  him;  fiQid  i«  ^  ^c  sUdies  whioh  he  un- 
dertook, he  had  a  perseverance  and  patience  equal  tt>  his  saga- 
city and  invention.  Hia  niece,  afterwards  married  to  Mr, 
Condtiitt,  who  succeeded  him  as  Master  of  the  Mint,  lived  with 
him  about  twenty  years,  during  his  residence  in  London.  IJe 
always  Uved  in  a  very  liandaom^  generous  manner,  thoug)9''>^- 
OBt  ostsntation  or  vanity;  always  hospitable,  and,  upon  prcf)er 
occasions,  he  gave  splendid  entertainments.  He  was  generous 
and  i:iiaxitable  without  bounds;  and  he  used  to  sw,  uiat  they 
who  gave  away  nothiag  till  th^  died  never  gave,  lais,  perbaf>s, 
was  one  reason  why  he  never  made  a  will.  Scarcdy  any  man  of 
Ms  circumstances  ever  gave  away  so  much,  during  his  p»n  life- 
time, in  alms,  in  encoura|^g  ingenuity  and  learning,  and  to  his 
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relations :  nor,  upon  all  occaaione,  showed  a  greater  coatanpt  of 
his  own  money,  or  a  more  scrupulous  frugality  of  that  wiiidi 
belonged  to  the  public,  or  to  any  society  he  was  entrusted  fi>r> 
He  refused  pensions  and  additional  employments  that  were 
o^red  himj  he  was  highly  honoured  and  respected  in  all  reigns, 
and  under  all  administrations,  even  by  those  whom  he  opposed; 
ibr  in  everr  situation  he  showed  an  inflexible  attachment  to  Ae 
Cause  of  liberty,  and  to  the  constitution  of  Great  Britain. 
George  the  Second  and  Queen  Caroline  showed  him  particular 
marks  of  their  favour  and  esteem,  and  often  conversed  with  him 
for  hours  together.  Queen  Caroline,  in  particular,  who  was  so 
gr^ftt  a  patroness  of  learned  men,  used  to  take  delight  in  hia 
company,  and  was  accustomed  to  congratulate  herself  that  she 
lived  in  the  same  coimtry,  and  at  the  same  time,  with  so  illua- 
trious  a  person. 

Notwithstanding  the  extraordinary  honours  that  were  paid 
him,  he  had  so  humble  an  opinion  of  himself  that  he  had  no 
relish  for  the  applause  which  he  received.  He  was  so  little  vain 
anddesirouBof  glory  from  any  of  his  works,  that  be  would  have 
let  others  run  away  with  the  gloiy  of  th<Me  inventions  which 
have  done  so  much  honour  to  human  nature,  if  his  friends  and 
countrymen  had  not  been  more  jealous  than  he  was  of  his  own 
glory,  and  the  honour  of  his  country.  He  was  exceedingly  cour- 
teous and  a&ble,  even  to  the  lowest,  and  never  despised  any 
man  tor  want  of  capacity ;  but  always  expressed  freely  his  resent- 
ment against  any  immorality  or  impie^.  He  not  only  showed  a 
great  and  constant  regard  to  religion  in  general,  as  well  by  an 
exemplary  life  as  in  all  his  writings,  but  was  also  a  firm  bebever 
of  revealed  religion ;  as  appears  by  the  many  papers  which  he 
lefl  behind  him  on  the  subject.*  But  his  notion  of  the  Christian 
Religion  was  not  founded  on  a  narrow  bottom,  nor  his  charity 
and  morality  so  scanty,  as  to  show  a  coldness  to  those  who 
'  thought  othmrise  than  he  did  in  matters  indifferent;  much  less 
to  admit  of  persecution,  of  which  he  always  omressed  the 
strongest  aUiorrence  and  detestation.     He  had  such  a  mildness 


_  1   Ctirialian  cnnnlrj  ;  Ihat  he  never  examiacd  it 

tbatte  leftbebiDd  him  a  carl-load  of  pa|ien  on  rengiaiu  subject,  wblcta  Dr. 
Horaley  eiamiDed,  and  declared  unfit  for  pnblicatinn.  Tb«e  Gentleineii  do 
not  perceive  (bat  their  aisprtions  are  in conai stent  with  each  otber.  Nubodf 
who  baa  ever  read  a  page  of  Nen  ton's  works  vaald  believe  that  be  could  write  a 
cwlJoad  of  papen  ona  lubject  which  he  Bever  eiaminrd.  Newtou'a  reD^ooi 
opinioDi  were  not  orlbodox  i  for  example,  he  did  not  beliere  in  tbe  Trinil;. 
nil  {im  m  the  reaun  whj  Honley,  tba  champion  of  tbe  TriDitji  foBsd  New- 
tos'i  papert  mflt  for  publication. .  ^t  It  ii  mncb  to  be  r^retled  (hM  they  bkn 
■eier  Mca  tbe  lifhl. 
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of  temper,  tbat  a  melancholy  stoiy  would  otien  draw  tears  from 
him,  and  he  was  exceedingly  shocked  at  any  act  of  cruelty  to 
man  or  beast;  mercy  to  both  being  the  topic  that  he  loved  to 
dwell  upon.    An  innate  modesty  and  simplicity  showed  itself  in 
all  bis  actions  and  expressions.     His  whole  life  was  one  con- 
tinued series  of  labour,  patience,  charity,  generosity,  temperance, 
Eie^,  goodness,  and  all  other  virtues,  without  a  mixture  of  any 
nown  vice  whatsoever. 
He  was  blessed  with  a  very  hiippy  and  vigorous  constitution : 
lie  was  of  a  middle  stature,  and  rather  plump  in  his  latter  years: 
he  bad  a  very  lively  and  piercing  eye,  a  comely  and  gntcious 
aspect,  and  a  fine  head  of  hair,  as  white  as  silver,  without  any 
baldness.     To  the  time  of  bis  last  illness  he  had  the  bloom  and 
colour  of  a  young  man.     He  never  wore  spectacles,  nor  losj 
more  than  one  tooth  till  the  day  of  his  death.    About  five  years 
before  his  death,  he  was  troubled  with  on  incontinence  of  urine, 
and  sometimes  with  a  stUlicidium ;   both  of  which  continued  to 
afflict  him,  more  or  less,  according  to  the  motion  to  which  he 
was  exposed.     On  this  account  he  sold  bis  chariot,  and  went 
always  in  a  chair;  and  be  gave  up  dining  abroad,  or  with  much 
company  at  home.     He  ate  little  fiesh,  and  lived  chiefiy  upon 
broth,  vegetables,  andfi'uit,  of  which  he  always  ate  heartily.  In 
August,  1 724<,  he  voided,   without  any  pai%    a  stone,  about  the 
size  of  a  pea,  which  came  away  in  two  pieces;  one  some  da}'^ 
afier  the  other.     In  January,  1725,  he  had  a  violent  cough  and 
inflamation  of  the  lungs,  upon  which  he  was  persuaded- with 
considerable  difficulty  to  tMe  a  house  in  Kensington,  where  he 
had,  in  his  84th  year,  afit  of  thegout,   for  the  second  time, 
having  had  a  slight  attack  of  it  some  years  before.     The  fit  Icfi 
him  in  better  health  than  he  had  enjoyed  for  several  years.  ,  In 
the  winter  of  1735,  he  wanted  to  resign  his  situation  of  Master 
of  the  Mint  to  his  nephew,   Mr.  Conduitt:    that  Gentleman 
would  not  permit  his  resignation,   but  offered  to  conduct  tlie 
whole  business  in  his  place ;  and,  for  about  a  year  before  hu 
death,  Sir  Isaac  hardly  ever  went  to  the  Mint,  trusting  entirely 
to  the  management  of  his  nephew. 

On  Tuesday,  the  last  day  of  Febuarv,  1727,  he  went  to 
town,  in  order  to  attend  a  meeting  of  the  lloyal  Society.  Next 
day  Mr.  Conduitt  paid  him  a  visit,  and  found  him  appav^tly  in 
better  health  than  ne  had  enjoyed  for  several  yeai-s.  Sir  Isaac 
was  sensible  of  it  himself,  and  told  his  nephew,  smiling,  that 
he  had  slept  the  Sunday  before  from  eleven  at  night  till  eight  ih 
the  morning  without  waking.  But  his  fatigue  in  attending  the 
Society,  and  in  making  and  receiving  visits,  brought  his  old 
complmnt  violently  upon  him.  Dr.  Mead  and  Mr.  Cheseldeii. 
were  carried  out  to  Kensington  to  see  him,  by  Mr.  Conduitt, 
X  2 


Th^ylMM^tateljrsaid,  thAt  his  disesae  wu  th*  sicoie  in  tlW 
bladdet;  iiftd  f*Sve  no  hopes  of  his  n*otery.  The  stone  wrt 
pf tJbibiy  f ernoved  from  the  plac*  whtre  it  lay  quiet,  by  the 
^ekt  motion  and  fatigue  of  his  last  jouracy  to  London.  Frmi 
UiIb  time  he  had  violent  fits  of  psin,  with  scarcely  any  intermis- 
doti ;  and  though  the  dr(^  a!  sweat  ran  down  his  &ce  with 
lAguibh,  he  never  complained,  nor  cried  out,  nor  showed  fhi 
least  sisn  of  peevishness  or  impatience:  and  during  the  short 
InterVids  (¥oin  that  violent  torture,  would  smile  and  talk  with 
his  Usual  thwt-fuiness.  Cta  Wednesday,  the  Iflth  Marth,  he 
fras  tonlGWhAt  betterj  And  &llacious  hopes  were  cntertuncd  <S 
his  recovery.  On  SatuHday,  the  iSth  Match,  he  read  the  nc#fr 
toapera,  and  held  a  ptet^  lorig  conversation  with  Dt.  Mead,  and 
nad  All  his  senses  perfect.  But  that  evening,  bt  six,  and  all 
Sunday^  he  was  insensible,  and  died  on  Mcmday,  between  one 
And  two  o'clock  in  the  morning.  Thus,  he  reached  tfafe  age  of 
eigh^-four  years  &nd  a  few  months,  and  retained  ^1  his  senses 
And  facnlties  to  tht  end  of  his  Ufe,  stfralg,  vigorous,  wldllVBly; 
bhd  he  continued  Writing  and  Mudylntf  many  hours  every  d&y  till 
the  period  of  his  last  iQness.  He  axA  worth  32,o0d(.  (f  pa- 
Bonal  estate ;  which  Was  divided  between  his  four  nephewv  and 
nieces  of  half  blood.  The  l&oA  which  he  bad  of  his  &tber  and 
mother  descended  to  his  heir  of  the  whole  h\ooA,  Jcdm  Newton, 
trhose  gre^t  gratidikther  was  Sir  Isaac's  unde.  A  litde  belbtc 
his  death  be  gave  away  an  estate,  which  he  had  ih  B^kshin, 
to  the  sons  and  daughters  of  Mrs.  Conduitt's  brother;  and  Bb 
estate  at  Kensington  to  Mrs.  Condultffi  dau^ter.  From  this 
lady  the  present  Earl  of  Portemoiith  is  descended. 

Sir  Isaac  Newton  Was  buried  with  great  m^l;nificetiCGs  at  tbe 

SubMc  ekpense.  On  the  28th  of  March,  be  lay  in  state  la  the 
ansaleui  Oiamber,  &ndwasburiedfrom  AenceinWesmdnster 
AH)ey,  near  the  entry  into  the  choir.  The  spot  is  one  of  the 
moat  conspicuous  in  the  Abbey,  and  bad  been  pmiously  refused 
to  different  NoWemen,  who  had  applied  for  n.  ThepaflWto 
BURjorted  by  the  Lord  High  Chancdlor,  the  Dukes  of  M(A- 
trose  and  Roxborough,  ana  the  Earis  of  Pembrdks,  Suasek,  afid 
Macclesfield,  beihgfdlows  of  the  Hmfai  Socie^.  Tlie  Hon. 
Sir  Michael  Newton,  Knight  of  lire  tialh,  was  diitf  motmrer, 
and  was  fiidlowed  by  some  other  relations,  and  Rome  eminent 
^rsons  intimately  acquainted  with  Sir  Isaac.  The  office  w^ 
performed  by  the  Bishop  of  Rochester,  'dhended  by  the  Pft- 
Doid  and  Choir.  A  magnifi.ceht  monument  Was  erected  to  his 
Bttmory,  wi&  the  following  inscription: — 
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H.  &  E. 

UJkACat  VBWTOM;  RQDBB  aitratub, 

QUI  ANIUI  VI  PROPE  DIVINA. 

PLAHETABDH  110TU6.  FinORAS, 

COHEXARyM  SEMITAJi  tiCEANIQUE  JESTOS, 

SUA  HATHESI  FACEM  PflXFE&XMTB, 

PRIMUS  DEMON8TRAVIT. 

RADIORUH  LUCIS  DU«IMILITCD|Np9, 

COLORCHQUE  II1D&  NAttCEimvu  PROPRIETATKf, 

9UAS  NEMO  ANTEA  VEL  BUSPICATU?   BRAT,   P«tVE8T|aAVIT. 

NATURE  ANTiqUlTATUS,  ?.  BCRIPTOR*, 

SEPULVS,  SAGAX,   FIDUS  INTRRPRKS, 

BEI  OPT.  MAX.  MAJESTATEM  PHILOSOPHIA  APSERUIT, 

EVANGELII  SIMPLICITATEM  MORIBU-J  EXPRES^ilT. 

SIBl  GRATDLENTUR  M0RTALE3,  TALE  TANTUMQUJE  EXTlTISSg 

HUMANI  GENERIS  DECUS- 

N4TUS  XXV.  OECEMB.  MOCXLII.  OByT  XX.  MART. 

MpCCXXVI, 

The  mathematical  idiBCOverjes  of  Sir  I^c  Newton  prere  k> 
UDineroiie  and  so  importaDt,  that  it  is  no  eagy  task  to  ave  an 
idea  of  them.  As  bis  ^gwipetncal  jetudies  vere  condvcted,  ioR 
Ameat  measure,  vitIiotttsmwter;and  ae  tbe  first bopksto  which 
be  paid  portlcuIarBUjiaticio  W£r^  the  Geometry  of  Descartes,  aaji 
the  Arithm^c  of  Infioitcs  of  pr-  WalUs,  he  never  poNsesse^ 
any  utimate  acquaintejice  with  the  methods  of  the  fmcieot 
math  ematj  dang ;  a  cirtsmastance  which,  as  we  at;e  informed  by 
Dr.  Pemberton,  he  afterwards  regretted;  but  which,  probably, 
contributed  to  render  his  inventioQ  so  fertile  and  so  happy.  He 
made  a  great  many  discoveries  while  perusing  the  two  works 
above-mentioned ;  and  we  have  complete  evidence  that  he  was 
in  possession  of  all  his  inventions  belbre  the  age  of  24.  A 
complete  collection  of  his  workajvas  published-in  1779,  by  Dr. 
Horaley,  in  6ve  quarto  volumes,  accompanied  by  a  commentary, 
which,  however,  jg  anv  Uiinc  bijl  complete.  It  is  to  be  regretted 
that  the  mathematical  world  is  yet  destitute  of  a  good  commen- 
tary on  tl>e  works  of  this  consuijiniate  mathematiaan.  Some  of 
lus  books,  indeed,  have  been  tiitly  commented  on.  Thus  the 
Jesuits'  copy  of  the  Frincipia,  if  it  has  any  Rtult,  abounds  too 
much  with  notes;  and  Stirling  Commentary  on  Newton's 
Treatwe  respecting  Lines  of  the  Third  Order,  is  excellent.  We 
have  also  8  very  «taborate  Commentary  on  his  Universal  Aritb- 
.metic^  and  perhaps  his  Optics  stands  in  need  of  no  other  com- 
.mentary  tbaa  the  few  optical  discoveries  which  have  been  made 
jince  be  «TPte,  and  which  eaable  us  to  ifctify  one  or  two  of  his 
opinions  on  that  difficuh  sot^eet. 

Newton  communicated  many  of  his  original  discoveries  to  Or. 
S«wnw,4it4bat  lune  Profenor«f  ^a^ematic^  at  C^bridge; 
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and  by  him  tliey  were  made  known  to  various  other  Brituh 
matbematicam.  He  likewise  entered  into  a  correspondence 
witli  Collins  and  Oldenburg,  and  by  them  was  induced  to  write 
several  long  letters  to  Mr.  Leibnitz,  in  which  be  gave  an  histo- 
rical detail  of  the  way  that  he  was  led  to  some  of  his  most  con- 
siderable discoveries.  All  these  letters  were  afterwards  published 
in  the  Commercium  Epistolicum.  The  correspondence  also 
between  James  Gregory  and  Collins,  published  in  the  same 
book,  throws  considerable  light  upon  the  order  and  time  of 
Newton's  Mathematical  discoveries.  One  of  his  first  discoveries 
Struck  him  while  perusing  Wallis's  Aritfimcticof  Infinites,  about 
the  year  1G63.  M''allis  had  shown  the  method  of  finding  the 
quadrature  of  all  curves,  the  ordinates  of  which  are  expressed 
by  (1  ~  x')",  X  being  the  abscissa,  supposiug  m  a  whole 
number,  either  positive,  or  negative,  or  zero;  and  that  when 
m  was  respectively  0,  1,  2,  3,  4,  &c.,  the  areas  corresponding  to 
the  abscissa  x  weie  reflectively  x;  x  —  fr*;  x  —  ^  +  4j^; 
X  —  ^  ■)-  ^'  —  -Ix' ;  8;c. ;  and  he  showed,  tliat  ii'  a  number 
could  be  inlei-polatcd  between  x  and  ;r  —  ^  in  the  second 
series,  conesponding  to  the  interpolation  of  ^  in  the  first  series 
between  0  and  1,  that  this  number  would  represent  the  quadra- 
ture of  the  circle.  But  Wallis  could  not  succeed  in  makmgdiis 
interpolation ;  it  was  left  for  one  of  the  first  steps  ^  Newton,  in 
his  mathematical  career.  Newton  arranged  the  terms  of  the 
second  scries  given  above,  under  each  other  in  order,  and  cmt 
rained  them  as  follows:— 


X—  fr*  +  4cc' 

X  -  ^  +  -fj;'  —  -fx' 

a:-|j;'-f-|i*-fr'  +  ^ 

On  considering  this  table,  Newton  observed,  that  the  first  terms 
are  all  x;  that  the  sitrns  are  alternately  posidve  and  negative; 
that  the  powers  of  x  increase  by  tlie  odd  numbers ;  that  the  co- 
efficent  of  the  first  term  ia  1  ;  that  the  co-efficient  of  all 
the  other  terms  jirc  fractions;  that  the  denominators  of  these 
fractions  are  always  the  indices  of  x,  in  the  respective 
terms;  that  the  numerators  in  the  second  terms  are  the 
ordinary  numbers;  in  the  third  terms,  the  triangular  num- 
bers; in  the  fourtti  terms,  the  pyramidal  numbers;  etc.  "ITiese 
observations  made  him  master  of  the  laws  that  regulated  the 
whole  of  the  series.  Hence  he  concluded,  that  having  to 
develope  in  general  (  I  —  ^')")  the  series  of  numerators  for  the 
respective  hoctions  in  the  dififerent  terms  must  b^  1 ;  m; 
~'i~i~ ;    ""  i  . « .'  3  ~   »  8tc^    for  these  are  the  expresaons 
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vbich  represent  the  natundttriaiiguW,  and  pyrunidsl  numbers. 
Now  this  will  hold  good  whether  tr  be  a  whole  number  or  a 
fraction.  In  tlie  case  which  occasioned  the  investigation,  namely, 
fl  —  3^)^;  m  =  i,  and,  consequently,  the  numerators  dedocefl 
mun  the  preceding  formulas  are  1,  it  -^t  tV  i4f)  ^^ 
These,  miutiplied  uito  the  terms  of  the  series,  namely,  s— 

•v  +  T  ~  T  "^  T*  ^■*   ^^®  "*  ^^^  following  series:  «— 

J  -  8^^'-  ih  ^'  -  im'^'  '^'  '^  ^""  ^^"^  °^ 

rionsly  represents  the  area  of  the  circular  segment,  correspcmd- 
ing  to  the  abscissa  x.  This  investigation  lea  him  likewise  to  the 
discovery  of  the  binomial  theorem,  so  celebrated  in  algebra^ 
and  of  so  much  importance  in  an  infinite  number  of  investiga^ 
titms. 

Newton  had  alreadymade  these  discoveries,  and  many  others 
when  the  Logarithmotecknia  of  Mercator  was  pablistiea ;  which 
contains  atiiy  a  particular  case  of  the  theory  just  explained,  Bu^ 
frran  an  excess  of  modes^  and  of  diffidence,  he  made  no  attempt 
to  publish  his  discoveries,  expre^ing  his  conviction  ihatmathe? 
maticians  would  discover  them  all  before  he  was  of  an  age  suffi- 
d^itly  mature  to  appear,  with  propriety,  before  the  mathema- 
tical world.  But  Dr.  Barrow  having  contractedan  acquaintance 
with  him  soon  afler,  speedily  understood  his  value,  ana  exhorted 
him  not  to  conceal  so  many  treasures  firom  men  of  science :  he 
even  prevailed  upon  him  to  allow  himtotransmittosomeofhis 
friends  in  London  a  paper  containing  a  summary  view  of  some 
of  his  discoveries.  This  paper  was  afterwards  published  under 
the  title  of  >^na/y«5  per  Equationes  NvmeTo  Termhiotimi  Infi- 
tdtas.  Besides  the  method  of  extracting  the  roots  of  all  equations, 
and  of  reducing  fractional  and  irrational  expressions  into  infinite 
series,  it  contains  the  application  of  all  these  discoveries  to  the 
quadrature,  and  the  rectification  of  curves;  together  with  difife- 
rent  series  for  the  circle  and  hyperbola.  He  does  not  confine 
himself  to  geometrical  curves,  but  gives  some  examples  of  the 
quadrature  of  mechanical  curves.  He  speaks  of  a  method  of 
tangents,  of  which  he  was  in  p<»session,  in  which  he  \(B&  npt 
stopped  by  surd  quantities,  and  which  applied  equally  well  to 
mechanical  and  geometrical  curves.  Finally,  we  find  in  this 
extraordinary  paper  the  method  of  finclions  and  oi ,fi«entSf 
explained  and  demonstrated  with  sufficient  clearness;  Ituqi 
which  it  follows,  irresistibly,  that  before  that  period  he  was  in 
possessi<m  of  that  admirable  calculus :  for  the  editors  of  this 
p^[)er,  which  was  published  in  the  Commercittm  Epislolicum, 
attest  that  it  was  futhfolly  taken  from  the  o^y  which  Collins 
had  transcribed,  from  the  manuscript  sent  t^  Barrow.  At  the 
request  of  Dr.  Bonrow,  he  drew  up  a  full  account  of  this  metbodf 
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whicli  wss  oaLy  described  in  the  first  U*ct  with  ^est  ooociaefadrti 
Tbts  neit  work  he  entitled  Milhadtts  Flaxii^mU,  et  Set-ientM 
ht^larum.  This  last  book  he  meatit  to  publish  at  the  «id  ef 
an  Eiwlid)  Translntitxi  of  th«  Algebra  of  Kinckuysens,  whidi 
he  hacT  cairiched  with  notes.  But  in  cdnseqilenoe  of  the  di^ 
a^t}eab]e  disputes  into  vhich  h«  had  been  draped)  bjr  his  dto* 
coveriea  respectiiia  the  different  refraogilMlity  of  the  rays  of 
light,  he  ^tefed  iiis  interttloH,  and  the  treatise,  to  the  gtefit 
iiyury  of  mathematics,  and  ultimately,  likewise,  to  the  diminu- 
tion of  his  own  peace,  lay  uhpublished  till  aSAr  his  death. 

About  the  time  that  this  paifierttfNewbm's 'WHS  senttoLoAdo^ 
<W  ^xmt  the  year  1 86B(  James  Gregory  publi^ed  hfs  ExerciUt' 
tiofies,  abookvhicb  contained  several  importAnt  facts  connected 
with  the  discoveries  whidi  Newton  had  made.  In  particUlBr 
there  is  a  new  demonstration  of  Mercator'a  Series  for  the  Hy* 
pErbola.  Collins  communicated  Newton's  discoveriesto  Taritiua 
niBthvmaticianst  and  among  others  to  Gr^oty.  He  6tat  mM 
him  Newton's  Series  far  the  Cih;lft,  concemiBg  the  accHrta^  «F 
which  Gregory  at  first  had  his  doubts;  bttt  he  sooo  discovered 
his  mistake,  and  by  pondering  over  die  SRhjectfcH*  about  a  jiean 
there  appears  sufficiedt  evideme  from  his  kilers  in  the  Cotniner- 
chtm  ^isloUcum,  that  be  divined  Newton's  nieUiod,  and  oeA-r 
sequently  had  Ure  merit  of  discoverinHdrtfluCtiotjaryradcuIteAt 
least  ih  part.  But  he  decline  pubWiing  aliy  thing  oh  the 
tubjectv  as  be  states  in  one  of  his  letters^  'tbat  h«  might  tfo^ 
fct^we  with  the  rights  of  the  origioid  inventor. 


ARTlCtt   II. 

OlKKrvaiidns  on  the  Quantity  of  Cofbcmk  Acid  &ai  erhkied  fnHifi 
the  Lungs  during  Respiratitm,  e(  different  ThMs,  wii  tAdtir 
mfermt  Gkcamstances.  By  Wift."  Prout,  M.  D.  OT  the 
C^^e  of  fliysiciattfs,  tec. 

(With  twS*  PUtea.) 
It  Was  discovered  by  some  of  live  eaTiie<)t  «sperimeiftilibU  tsa 
rcspiradoD,  that  the  qutmtity  of  oj^cti  g»  (eo*«aBi*d,  Mid  *f 
Carbonic  aeid  gas1bMned»  ddi^nfe  that  act,  Vfft-ied  vWy  toBffldelf- 
ftMyin  the  same  di<£vidua^  niraer  ^%l*mt  ittat^B  oftbeBynem. 
*'  The  cirAiinstance,"  says  Dt.  BoStock,  "  was  Sttvt  noticed  i» 
Dr.  Cranford,  «wl  afterwai^  n*A«  ftiily  inwstigifted  by  M. 
^riUe,  <ff  G^eya,  tend  M.  Latokiffl%  ihtit  the  Te^]4(«tioR  «f 
kfae  imme  «ftlmalin  dil^iait  t^tes  of  l^mjirteiBs  VaA  «lidM;>(fae 


■,..<,  .yGoogle 


1913.}       emitted  fivm  the  Lxtigi  during  Respiration,  Stft 

operatioa  «f  difiereat  external  circumstances,  affects  the  va  in 
very  diUcrent  tWrees.— The  circuiastances  which  have  beea 
diaoovci^ed  to  indueii««  Ute  diemical  eflecU  <^  reipiratioa  u-e 
tfae  tebipercture  of  the  air  respired,  the  degree  of  muscuiiir 
excrtioii,  the  state  of  the  di^gesOve  organs,  and  the  condition  of 
the  aystem  as  ^RK:ted  by  tcTer."  l)r.  B.  continues:  "  It  ii 
highly  probibl«  that  other  circumstaDcea  will  be  discovered  br 
BUiUif^ying  aud  rai^ingourea^periiaents  upon  the  living  body, ' 
•ad  informs  ue,  that  *'  these  afferent  aSections  of  re^radon 
will  undergo  a  farther  examination  in  the  third  part  of  his 
eteay."*  IS^wthis,  I  b^ievethaanever  been  publtshea;  whether, 
therefor^  W,  or  any  other  person,  has  anticipated  me  m  what  I 
^  about  to  offer,  1  am  imable  to  detenmne:  if  to,  my  expeti- 
netita  will  at  least  have  tlie  efiect  of  corroborating  theirs ;  and 
if  not,  their  interesting  results  may  possiUy  induce  some  one  to 
r^eat  them,  a»d  thus  either  confirm  ^eir  accuracy,  or  point 
pat  tbeir  ^rors. 

Mr.  Brande,  bIsO)  in  a  paper  on  re^iratioD,  after  faanog 
Boticed  the  above  circuMstaocea  m  a  general  w^,  says,  **  the 
propoi-tieb,  howera^.  (of  carbonic  acidj  varies  in  the  sanae  ui£- 
vidual  during  the  24  hours,  for  I  kavefoimd  the  qoaMity  cf 
carbonic  a^  <gas  emitted  from  my  own  lungs  to  be  raUktr  test 
m  ike  meming  t/tfcs  tetfords  the  evening;  but  this  also  mies  m 
different  peq>le."  f  It  may  also  be  mentioned,  that  Menn, 
Allan  and  Pepys,  in  their  exceUent  paper  on  this  fonctioii,  SasaA 
4hequenti^  formed  by  the  same  luimal  ihiring  tleefi  ttixdess 
ihan  ivben  waking,  i 

£lu(^  diea,  wkn  p^h^w  <  few  other  general  facts  of  aamdla- 
kind)  conMkated  tae  whole  of  ow  knowledge  (or  nthtr  of 
«iae)  reapeata^  this  west  important  part  «f  the  phenoniena  of 
respiraliiM)  and  this)  tqgether  with  some  other  reasoas  "which 
wii  be  fihoFtty  knowa  to  the  puUic,  induced  ine  to  dnndt  of 
undertaking «  set  of  expMiib^tta  widi  the  hope  afthMving 
■one  Iwbt  vftvn  ihe  snt^ect,  and,  if  pesnbla,  to  find  icot  ^ 
laws  ^ich  *t  obeyed.  With  this  view,  haviag  contrived  a 
fibniple  appu^tas,  by  means  of  n^iii^  I  could  cbsily,  fuid  widt 
tfOnsidcraole  accuracy,  aaalyze  the  respired  aic,  1  ^t  rayaelf 
i^eb  a  sort  of  regimen,  whjch  consisted  in  keeipisig  m^oea  aa 
ne«'ly  «s  possible  m  tlie  some  «tate  in  wery  reroect,  aiid  thus 
commenced  the  arduous  task.  To  this  plan  I  adhered  as  maffly 
as  circumstances  would  permit  for  upwards  of  three  weeks, 
making  the  experiments  every  hour,  and  sometimes  ofi^oer, 
nalty ' 


during  the  da;y-,  and  occasionally  during  the  night  also.     New 
the  results  obtiuaed  &outhisjp«ataiBa8  of  evid«cc,  «iQ(^»ti»^ 
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to  many  hnndRxIs  of  experimentE,  were  generally  comisteii^ 
and  may  be  comprised  uuler  the  two  foUowing  Uws : — 

Imw  L — The  quantity  of  oxygen  gas  consumed,  and  conae- 
qa^tly  of  carbonic  acid  gas  tbrmed,  during  re^iration,  i»  not 
anllbrmly  the  same  during  the  24>  hours,  but<is  always  greater 
ai  one  and  the  same  part  of  the  day  than  at  any  other,  that  is 
to  say,  it£  maximum  occurs  betw««i  10  a.  m.  and  S  p.  m.,  or 
g«ierftlly  between  11  a.m.  and  1  p.m.;  and  its  minimum  com* 
meuces  about  8"  30'  p.  m.,  and  contiaues  nearly  uniform  till 
about  S^  SO'  a.  m. 

Jjnu  II' — Whenever  the  quantity  of  oxysen  gas  consumed, ' 
and  consequently  of  carbonic  acid  gas  formed,  has  been  by  any 
cause  increased  or  raised  abovethe  natural  standard  of  theperioo, 
it  is  subsequently  as  much  decreased  or  depressed  below  that 
standard,  and  vice  versa. 

Elititration  of  Law  I. — This  law  is  subject  to  some  remait- 
able  variations,  though  I  have  never  met  with  an  exception  to  it. 
In  all  my  experiments  there  has  been  cousbintly  a  greater  quan- 
dty  of  carbonic  acid  gas  given  oft'  in  the  middle  oi  the  day  than 
at  any  other  period  of  it.  From  what  Mr.  Brande  advanced  in 
the  pap^  above  alluded  to,  I  wasindeed  prepared  toroeet-with 
the  reverse  of  this ;  and  for  some  time  felt  incUned  to  suf^iect 
the  accuracy  of  my  experiments,  til),  by  varying  them  in  alniost 
every  possible  manner,  and  with  the  same  results,  I  could  no 
ko^ec  resist  their  united  evidence. 

Generally,  the  degree  and  order  of  these  variaUons  are  the 
JbUowing.  The  quantity  of  carbonic  acid  gas,  which  has 
vemained  stationary  durmg  the  night  at  3'30  per  cent,*  its 
minimum,  about  3"  SO'  a.  iQ.,f  suddenly  begins  to  increase  at 
first  slowW,  and  alWrwards  more  rapidly,  till  about  noon,  when 
it  is  usually  as  high  as  4  10  per  cent,  or  its  maximum;  Irom 
this  point,  however,  it  almost  immediately  begins  to  sink,'  at  first 
rather  quickly,  and  then  more  slowly,  till  about  8"  SO'  p.  m.,-)- 
by  which  time  it  generally  arrives  ^in  at  its  minimum,  S'90 
p»  cent-,  when  it  remains  stationary,  as  before  observed,  dB 
the  morning.  Hence  the  quantity  ^ven  off  in  the  middle  of  the 
day,  when  it  is  at  its  maximum,  exceeds  that  given  off  in  the 
night,  when  it  is  at  its  minimum,  by  about  -^  of  the  whole. 
The  mean  quanti^  ^^en  off  in  the  24  hoars  is  3'45  per  cent. 
(See  Table  I.) 

■  By  IhEs  is  meant  that  for  ever;  100  cubic  iochei  et  air  iaspired,  330  cnbic 
lncbra  of  oxygen  gas  ore  comnmed,  aad  coaseqaentl;  of  carbonic  acid  {u 
fitmied.    The  lane  ia  lo  be  niideratDOd  af  all  the  subseqaent  nunbers. 

+  That  is.  Hi  Ihe  bislnnlng  and  aid  of  tntHghU  ■  Maoj  circomiloDce*  bM 
•ccnried  lo  induct  me  to  believe  (hat  the  pretence  and  abienceof  the  taaaloM 
Future  obiervatloBt,  howeier,  mmt  decide  tbii 
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Having  spoken  of  the  law  as  it  obtains  generally,  we  cotne 
now  to  consider  its  variations:  these  may  be  classed  under  the 
two  following  heads  :— 

1.  Variations  in  the  quantity  ofcarbcAiicacidgaB,  asg^veai  off 
by  the  same  individual  on  difi^ent  days, 

2.  Variations  in  its  quantity,  as  given  off  by  different  indivi> 
duals. 

llie  first  of  these  variations  I  have  observed  in  a  greater  or 
less  degree,  several  times;  indeed,  no  two  days  are  exactly  alike. 
But  by  far  the  most  remarkable  day  that  has  come  under  my 
observation  was  the  32d  of  August,  the  maximum  of  which, 
exactly  at  noon,  was  as  high  as  4'90  per  cent,  and  the  mini- 
mum, at  8"  20' p.  m.,  as  high  as  4*15  per  cent-  I  had  been  up 
all  the  preceding  night,  for  the  first  time ;  and  hence  wa« 
inclined,  though  contrary  to  my  judgment,  to  attribute  it  to  that 
circumstance;  but  on  this  being  repeated,  no  such  event  fol- 
lowed, as  I  expected.  What  is  remarkable,  it  had  evidently 
begun  to  rise  on  the  evening  of  the  21st ;  for  at  9''  SO'  p,  m,  <rf 
that  day,  I  found  the  quantity  as  high  as  3'50  per  cent.,  at  least 
.0*2  per  cent.  hii;her  than  the  usual  minimum.  From  this  point 
it  continued  to  increase  gradually  tillday-break,  or  a  little  before 
3  a.  m.,  when  it  suddenly  rose  up  to  3*90  per  cent.  At  9"  Si/ 
a,  m.  it  was  4'00  per  cent.  At  10'', 25' a.  m.  4*40  per  cent.) 
where  it  continued  till  after  1 1  a.  m.,  when  it  suddenly  rose  up 
to  4"!)0  per  cent.,  as  before  mentioned.  From  this  point,  how- 
.ever,  it  sunk  rapidly ;  so  that  at  IS"  30'  p.  m.  it  was  only  4-80 
per  cent.,  and  afterwards,  at  2"  30'  p.  m.,  as  low  as  3'90  per 
cent.,  from  whence  it  rose  apparently  gradually,  to  4*15  p^ 
cent.,  where,  as  before  stated,  it  was  at  S**  20'  p.  m.  When 
this  remarkable  period  ended  I  do  not  know ;  but  the  next  day 
it  was  verylitBe,  if  at  all,  above  ^e  usual  standard.  It  is  proper 
to  observe,  that  during  this  period  1  was  not  aware  of  the  least 
difference  whatever  in  my  health,  or  anyother  circumstance  that 
could  enable  me  to  account  for  it.  I  landed  my  respiration  waa 
more  free,  and  that  I  felt  lighter  than  usual ;  and  this  might  be 
the  case;  but  these  were  so  trifling  that  I  am  confident  they 
Would  have  escaped  my  notice  nad  it  not  been  particularly 
directed  to  the  subject.  The  barometer  varied  irom  2960  to 
29*70  during  the  day,  which  was  rather  below*  the  mean  of 
the  preceding  and  subsequent  periods.  The  mean  of  the  ther- 
mometer's range  was  (it.  The  hygrometer  made  considerable 
advances  during  the  day  towards  damp :  the  air  was  calm,  and 
showers  oc4^onally  fell  composed  of  verj-  large  drops,  as  occurs 
ii)  thunder  weathef :  in  the  evening  there  was  a  good  deal  of 
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rata.  Jbav9  raitaon  to  beli«vf^  ^iw^fre,.%Uitihaaimm^re 

who  spent  the  evesmg  with  me,  (ui(]  who  M  my  aesire  CMde  tb« 
csperiraeM  about  lo  p>--iD<4  w«sfiMiiH|  u>  ^spit  M^mt  4'£ilO  per 
cent.,  whercus  since  tliat  li^ne  we  bfivs  qpcc  or  twice  repeated 

CO-  4'20  per  cent.,  wbich  appears  to  be  hie  usual  miniiDom. 
HencfitwouM  »««ni  lUiiit  tne  ciriCUOWMice  wm  notpetsuliar 
tomysdf. 

Two  dpTO  after  diis  pftraarkaHe  increoK,  there  occurred  a  up 
lese  ronarkable  decrease,  or  (l«p-e»sioii  IkIow  the  uuiaJ  staiuiaxdi 
Tbe  d)ai(imuai  took  place  earlier  titan  ever  I  had  seen  it,  tliatie* 
at  IO^50''«.  m.,  sfKi  wBfi  ^»o  lees,  sHiouritisg  ooly  to  fl-70  p«- 
cent.  Tlie  minimuoi  aJso  took  place  earlier,  and  .was  ^eatca* 
tbon  usual,*  that  is,  at  7''  4^'  p.  xa-,  it  was  S'4^  percent.^  w^r« 
it  eoatituKd  the  whole  e«^Dg.  During  this  period  tbe  baro- 
jneter:  wae  iibout  30-30,  tbe  iterinometer  60,  and,  u  in  ^ 
fcrmer  in»t:w>mi  I  was  «<  «ware  of  any  circiMOst^ic^  whatever 
to  whiieb  I  could  refer  it.  The  Sa^ow'mg  day  woe  aieo  generally 
below  tkeateadard,  tJwiwb  Hot  in  tJae  tiame  r«mark^£  degree. 
Ita  &e  nfltteKed  diiagrotn  J  jbave  drawn  these-extrenie»<of  vwiati(ffl 
along  with  the  raeaa,  in  order  [bat  tber  mwbt  be  r^enderad  moie 
cmnpiooous  b^  fbe  contrx^t.  See  Plate  XII.  wbe^  the  as^ 
f«r  liiierqx;p9efiC«  dte  greatest  devifUionsbDve  tbe  joean  w- 
«eT«ed;  ihe  lower  Iwe  the  least  deviation.  ' 

Beaidee  diese,  tinere  asv  somejiuDOf  variations,  vludimajrbe 
'  farenentaooed.  Ong  trf'-tbem  i^  a  ^igbt  depreasieB  ocriy wwlly 
iMt'mleB  6  Bud  8  a,  n.,  ^i^icb  J  have  attcibiuod  to  a  le^  actiie 
t/Mx  of  tbe  «}'ateiR,  Quaeeowit  of  abuJHKace4  Tlus  is  veiy 
trtSin^  «noiiiitiBg«Mly  to  O'Kpr  O'Spwcmt.,  andac^oetiBwa 
D  JDOC  it  all  p«pc<ptiblfe.  Auath^'i^  jtueutrawdinary  dimijiu- 
liEBi  of  ^H>n  -ODDltnuaaoe,  Incnedi^y  aftffl-  the  isaxisma), 
HHiieljnas  ova  Ibehw  tile  qtwal  BUnionim  jtself.  'Hus  Z  bave 
fljwerFBd'on^  fvixfittieiiM^ffium  has  Wb  giieater,  atwl  nwce 
^impS^in  ilfi  aMentt  titna  nanal.  it  may,  I  presume,  be  accoujpted 
Ar  "oa  a  pdnKi|:^  dT  ijjr  eeeond  law  to  be  hareaAw  mentioned* 
One  Exaimde  «f  lifais .  -vuantioii  we  have  in  tite  cKtinordioaiy 
inOadts  0iigrQBt:iwir«K.abowe  described-  "When  tjae'iacxeatc 
iiffi  Ijeen  gradual,  -fbe^KBeaae  has  been  constantly  the  saEae. 

£i]ly.  Tbe  fqnantit^  of  oxygen  ^asoou»unra,  aiulcoiue- 
^Dcnuy  (sf  <cad>csiic  -SBtd  rats  fmned,  n  a  ipven  titxt^  is  -cep- 
tainly  very  diflmint  in  diureBit  iodiridiiak.    Futwe  iavestiga- 

•  I  have  gsneratly-fauiift  tlint  Wjien  Ihe  niaximnia  Jnst  beciflnt  fton  Baoil, 
•Ato^inivm  bia  %em  ptaitt  in  pwilTOTtlMi :  L  «.  altaist  iB^Dal  t*  -tie  mwl 
■tanilard  of  S'30  p^r  cenl,,  sad  Bnuielimca  above  it.  I  have  Bever  seen  Ibc 
niniinfim  permaiieDLIj^  luwer  than  3  30  per  cent. 

4-  Peiliapt,  fanwovKr,  iima;  be  acconnted  fbronUMtberpi&nci^e.Sae  lllw 
tral?Dn  of  Law  II,  v 
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tions,  however,  must  decide  thia  important  question  more 
accurately  than  It  can  be  done  at  present.  I  have  collected  all 
tiie  evidence  on  this  eumect  at  present  in  my  power ;  the  resulu 
tcta  certainly  very  discordant,  and  no  doubt  in  some  instances  are 
to  be  attributed  to  errors.  Most  .of  the  experiments  were  pnv 
bably  made,  also,  when  the  quantity  was  at  its  maximum;  and 
this  may  account  in  part  for  the  largeness  of  their  results.  This 
■was  undoubtedly  the  case  with  those  of  Messrs.  Allan  and  Pepys, 
who  inform  us  Uiat  eil  theirs  were  made  "between  break&sttui4 
dinner." 

Cub.  lack. 
M.  Jurine,*  of  Geneva,  "  ima^ned  "  that  for 
every  lOOcubicinchesofatmosphericairre-  ' 
spired  there  were  ffivenofi^  of  carbonic  acid  10 

Goodwinf  estimated  the  quantity  at 10  or  II 

Menzies,  X  from  experiments  made  with  con- 
siderable accuracy,  at ; ,    5  or  .5'1 

I^voisier  and  Seguin  appear  to  have  made  it 

much  leiSy  especially  in  their  later  experi-  < 

ments.     From  the  data  in  my  poeaession  I 
am  unabletoasceitain  the  precise  proportion. 

M.  Murray  f  found  it  vary  from 6'2  to  6'S 

Sir  H.  Davy  n  from    S*9Sto*-5 

Messrs.  Allan  and  P^ys  **  from  3*50  to  9*50 
per  cent.,  according  as  the  first  or  last  pro- 
docts  of  an  expiration  were  tried.     I'hey 

estimated  the  mean  at  about 8 

MyseH  from  I'lO  maximum  to  TiSO  mini- 
mum.    Mean  of  the  24  hours  about 3*45 

A  friend,  from  some  partial  experiments  made 
in  my  presence,  appears  to  emit,  upon   an 

av«rt^  during  the  24  hours,  about 4'6 

Of  these  my  own  is  by  far  the  least,  so  much  bo,  tliBt  I  shoold 
■till  ailXDoet  suspect  the  accm-acy  of  my  experiments,  had  I  not 
found  the  quantity  emitted  by  my  friend,  under  precis^y  the 
smae  circi^utances,  so  much  lar^r  than  by  mysJf.  Now  we 
are  bodi  n««rty  itf  die  sune  aee,  Uiat  is,  abont  SO:  of  the  two, 
he  Is  rather  my  junior.  With  respect  to  habits,  8tc.  I  believe 
we  affi  both  equally  regular,  and  enjoy  equally  good  health. 
HoW)  tht*,  m  urn  idosyncrasy  to  be  acoounted  tor  ? 

•  Attn,  dc  Cbim.  lam.  >.801,  &c.     Bmlock  'Oa  Rckpiratiaii,  f .  SS. 
<^CMII«Brt•narUfcwidlfteBpirattM,  p.  &1. 

t  Menxln  nn  Rnptratlon,  p.  90.  Jofamon*!  Antmsl  IStaahUj,  -rah  ili. 
p.  1ST. 

iSystanafOwinUlry,  vol.  V.  p.493.     Ed.  3. 
Kl^iea^cheJ,  41.   4SI,  &c.      BntlocL  OD  Respiration,  ^.  B4.      ^bu<sa'« 
Animat  Cbmiislrf,  Tnl.iii.  p.  117. 

••FMl.Tnuu.ISOB,  PulIL     Phil.  n>£.iol.z]i1l.  p.SIS.ac. 
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TABLE  I. 

Showing  the  Mean  (^umtily  of  Oxygen  Gas  consumed,  ami  of 

■  Carlronic  Acid  Gat  formed,  at  every  Hour  of  the  Day  and 

Night,  as  deduced  from  the  Htk,  161k,  and  Z5th  of  Juigitst, 

the  Three  mast  equal  Days.    Mean  of  the  Barometer  during 

this  Period,  30-02;  of  the  Thermometer,  62. 


■     ■  ^uflp.'  ofi 

Hoar. 

cepl. 

3' 40 

3-35 

3-30 

8-30 

3-30 

830 

3-30 

3S0 

S-30 

S-33 

6,    S-38 

MniD  3.45  . 

TABLE  n. 
ShoaAng  the  Maximum  and  Minivnim  for  Twelve  Days. 
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K 
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3-48 
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W) 

4-10 

If 
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» 
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85 
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7 
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4-10 

V 
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9 
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Niasfrations  of  Law  II. — The  circumstances  which  hnnt^ 
dimtei^  increase  the  quantity  of  cubonic  acid  appear  to  be  com* 
Miratively  tew,  white  those  which  decrease  it  are  very  numerons. 
The  effects  of  the  former  class,  also,  are  very  inconsiderable  and 
transient ;  while  those  of  the  latter,  on  the  contrary,  are  rnncb 
greater  and  more  permanent. 

The  following  are  the  chief  circumstances  which  I  have 
noticed  to  act  in  one  or  other  of  these  ways;  and,  in  conf(»-mity 
to  the  law,  it  will  be  found,  by  recurring  to  the  list  of  expen- 
ments  at  the  end  of  this  part  of  the  essay,  that  their  actioa 
luiving  ceased  thestandara  was  sooner  or  later  resumed. 

Exercise. — The  effects  of  this  are  very  various,  according  to 
its  nature  and  degree,  and  according  also  to  the  time  of  its  dura- 
titHi.  Moderate  exercise,  as  walking,  seems  always  at  first  U> 
increase  its  quaati^  ,*  but  after  having  been  continued  tor  a  cer- 
tain time,  it  ceases  to  produce  this  effect ;  and  if  prolonged  so 
as  to  induce  fatigue,  die  quantity  is  dimini^ed.  On  the  con* 
traiy,  violent  exercise  seems  to  lessen  its  quantity  even  from  the 
first ;  or  if  it  does  increase  it,  the  effects  are  very  trifling  and 
evanescent  After  violent  exercise  the  quantity  is  always  veiy 
much  lessened.  To  this  head  also  may  perhaps  be  referred  the 
act  o£  speaking,  I  have  found  after  a  long  silence  the  effects  of 
speaking  to  be,  to  produce  a  slight  increase,  which,  however, 
was  only  momentary,  though  the  spoalcing  was  still  continued. 
Tlie  exiilaralir^  passions,  also,  to  which  perhaps  the  above 
nuffht  be  referral  in  some  degree,  seem  to  produce  a  similar 
e^ct.     See  Exper.  I,  2,  3,  4^,  and  6. 

Food. — No  doubt  different  kinds  (rf  food  have  very  different 
effects.  As  my  object,  however,  at  present,  has  been  chiefly  to 
discover  general  laws,  I  have  not  paid  so  much  attention  to  this 
rart  of  the  subject  as  it  demands,  and  which  I  intend  to  do. 
JJontig  the  period  in  which  these  experiments  were  making,  as 
'  before  observed,  I  keptmyself  as  regular  as  possible,  with  respect 
to  food,  8cc.,  and  aa\y  partook  of  tne  most  simple,  ic  order  that 
it  might  not  interfere  with  their  results.  The  effects  observed 
fromTood,  therefore,  have'not  been  remarkable,  and  apparently 
little  more  than  to  keep  up  the  quantity  to  the  standard,  and 
sometimes  to  raise  it  a  little  above,  certainly  never  to  depress  it 
bdow,  unless  I  took  some  fermented  liquor,  and  then  it  was 
always  depressed,  as  will  be  seen  immediately.  Long  abstinence 
and  btigue  certainly  lessen  the  quantity;  the  former,  however, 
when  not  in  the  extreme,  hardly  so  much  as  might  be  expected. 
'  Thus  I  have  found  the  quantity  very  little  depressed,  after  fasti  ns 
21  hours,  below  the  usual  standard,  and  whatit  probably  would 
have  been  had  I  taken  my  breakfitst  as  usual.  See  Emcr.  6  and 
7>  AUoholy  and  all  liquors  containing  it,  which  I  have  tried, 
Iiavebeen  found  to  have  the  remarkable  property  of  dimJniiJiiag 
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tb»  qnaatity  much  more  than  any  thing  else  thtt  hu  been  made 
the  subject  of  experiment.  Tbi>  wtu  so  unexpected  on  ray  nait 
thst  I  was  pr^areJ  to  meet  with  the  reverie.  I  was  fint  ladt 
however,  to  suspect  the  accuracy  of  my  opinion  by  observing 
Uiat  when  I  tooK  porter  with  my  dinner  the  quantity  was  always 
much  reduced  below  the  standard,  when  the  reverse  was  the  cate 
when  I  only  took  water.  This  induced  me  to  make  some  expe- 
riments on  the  subject ;  and  their  results  were  each  as  &lly  to 
persuade  rae  that  alcoliol,  in  everi/  stale,  and  in  every  qtianiily, 
vn^ormly  lessens,  in  a  greater  or  less  degrea,  tha  quantity  of 
carlonicMcid  gas  elkiled,  accordinq  to  the  miantily  laid  circum- 
ilances  under  wkic/i  it  is  taken.  When  taken  upon  an  empty 
'  .fltonmch  its  e^cts  arc  most  remarkable :  in  this  case  they  appear  . 
to  take  place,  and  the  d^reesion  to  be  greatcBt,  almost  instanta- 
neously :  after  a  short  time,  however,  the  powers  of  the  coned- 
tntioQ  appear  to  rally,  and  the  quantity  rapidly  inereasee;  then 
it  sinks  again,  ana  afterwards  slow^  rises  to  the  standard.' 
Upon  a  rail  stomach,  as  after  dinner,  the  effects  of  vinous 
liquors  are  more  alow,  but  no  less  sure  and  reotarkable;  I  have 
even  thought  them  mt>re  permanent ;  but  this  might  arise  from 
my  having  taken  a  larger  quantity  than  I  diose  to  do  upon  an 
empty  stomach.  As  long  as  their  effects  are  perceptible,  so  loiw 
ia  the  quaiitity  of  carbonic  acid  gas  emitted  below  the  standara. 
With  me  these  effects  go  off  with  frequent  yawjiings,  and  wi(h 
8  sensatioD  as  if  I  baa  just  awaken  Irom  sleep.  Under  these 
circumstuices  I  have  found  the  quantity  generally  mdch  above 
the  standiird;  and  hence  it  would  seem  that  the  system  is  then 
freeing  itself  of  the  retained  carbon.  VerysimiW  to  the  ef^ts 
of  alcohol  am  those  of  tea  when  strong.  I  had  suspected  this 
troio  what  I  had  noticed  after  breakfait;  and  with  the  view  of 
ascertaining  the  feet,  prepared  a  strong  infusion,  three  or  foar 
ounces  of  whicli  I  took  cold  when  the  quantity  was  at  its  maod- 
amm :  the  result  was  a  very  considerable  diminution,  as  v/Si  be 
seen  by  recurring  to  the  experiment.  This  will  probably  accost 
£v  its  exhilarating  and  other  effects.  -}■  See  Eocper.  8,  9,  10, 
IL,  ajid  12. 

SleefL — Of  course  I  hawenot  hadit  iasiypTwertoaBcettain 
liie  quantity  of  csrbonu:  acid  given  off  duimg  deep.  I  am, 
bowever,  deudedly  of  the  opinion  of  Messrs.  ^kn  and  Pepys, 

•  14iBKC|;e«nailjabscrT«dlhuH>rt  afoscilMha  ivbeo  Ae  qusttl;  ha«  bcEB 
suddenly  aiul  gicHtly  raised  or  depressed  fro«iaDy  caute,  !Uid  I  b^ve  ieeiiitaij 
In  acGOUiit  fur  il  b;  suppi»iDg  that  the  sudden  an<i  great  eierlicmi  of  Ihe  aninal 
powers  r«)niKd  to  unuDteract  tine  eS*ceM  of  a  poison,  or  olfaer  Jnjarloua  CBBse 
apecs(Uig,»ade  lima,  as  H  were,  tvcrast  tbenuelvei. 

t  J  luvEAutlrud  ojiiuDi,  bal  bare  no  doubt  (hat  iti  eSecle  ^*t practuij 
dimiUr  to  thane  of  alL-oboI.  I  hope  soon,  boncver,  to  ioiesUgate  tCe  eteeU 
ttin  uiil}  of  ttaii,  Int  of  avnte  oUki  article*  of  the  materia  mediea  «ud  alids*- 
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that  it  is  low,  perhaps  somewhat  lower  than  the  usual  minimum. 
An  ar^^umentm  favour  of  this  opinion  is,  that  immediately  after 
waking,  onA  during  tlie  act,  as  it  were,  of  expergiscence,  I  have 
always  found  the  quantity  very  considerable,  even  in  some 
iuiitances  as  high  as  the  maximum.  This,  however,  is  only  of 
short  duration ;  In  half  an  hour  the  quantity,  as  before  observed, 
is  rather  below  the  standard. 

"JSie  depTKxnng  passions  of  every  kind,  and  in  short  whatever 
produces  that  peculiar  sensation  which  induces  yawning,  sighinf* 
or  any  other  deep  Inspiration,  *Jiave  evidently  the  eflfect  of  dimir 
nishing  the  quantity,  these  appearing  in  &ct  but  to  be  so  many 
involuntary  acts  by  which,  as  before  observed,  the  system  gets 
rid  of  its  retained  carbon.  Anxiety  and  solicitude  have  a  similar 
effect.  One  day  the  ({uantity  was  r^ldly  approachiug  to  its 
maximum  when  a  friend  came  in,  whom  I  was  particularly 
anxious  to  show  the  fact :  but  the  extraordinary  solicitude  I  felt 
on  the  occasion  entirely  defeated  my  purpose,  and  the  quantity 
was  less  than  I  had  almost  ever  seen  it.  Had  this  occurred  but 
once,  I  should  not  have  noticed  it ;  but  something  of  the  kind 
has  happened  to  me  frequently.  I  mention  it  also  to  convince 
those  who  may  be  incUned  to  repeat  my  experiments,  of  the 
absolute  necessity  there  is  of  keeping  the  body  and  mind  in  a 
state  of  the  greatest  possible  uniformity.  If  this  be  tuit  att^ided 
■to  the  results  will  be  discordant  and  unsatisfactory,  as  they  were 
for  the  first  diiy  or  two  with  me ;  so  much  so,  indeed,  that  I  was 
almost  ready  to  give  up  the  matter  in  despair,  and  to  imagine 
that  there  was  nothing  tike  uniformity  in  it.  By  degrees,  how- 
ever, the  laws  which  I  have  attempted  to  establi^  b^mi  to 
develope  themsdves ;  and  having  discovered  these,  and  more- 
over acquired  the  habit  of  respiring  and  conducting  the  e:qK!ri- 
mentswith  uniformity,  I  obtained  Uiere»ilts  which  ore  now  laid 
before  the  public. 

Such,  then,  are  the  chief  observatipns  which  have  occurred 
to  me  in  this  investigation.  The  application  of  them  t;o  the 
establishment  of  the  laws  I  have  laid  tlown  are,  I  flatter  myself, 
rendered  so  easy  by  the  accompanying  tables  and  experinieiitfli 
that  [  deem  it  unnecessary  to  trouble  my  readers  with  it.f 

•  Thui  we  yann   when  we  are  slerpj  lo  connteilMt  Ihe  elTecti  of  that  ap. 

liruacbingsMIe  of  tbeiyslcm  nhlcbfaeoumhe  retentinn  of  carbau'and  iodacei 
«)«■.  We  yawn  and  blrelih  ourselvei  id  Ihc  morning  afier  waking  to  diipai« 
of  itaeiarbon  which  had  bren  retained  duiingihal  act.  So  alio  yawninj;  whea 
>e  aie  hungry,  and  aighiog  when  ne  are  in  dislre<s,  pay  be.conaidered  M  p^* 
irnnrtli nary  acts,  by  whicb  that  earbnn  ii  ezprltrd  nbiclilbe  diminjihed  erieixf 
of  (he  lystem  inthe^  jtairs  \i  uiidble  to  Ibraw  oO'  by  conunDD  meant,  but  <Tbi^, 
at  [he  •ame  time,  it)  welfare  demaadi. 

t  It  DUtT  be  ptaper  lu  ahterve,  that  "  the  inspii^liqng  (uid  tsptnllww 
irere  lanieHibai  deeper  tban  natural,  (baugb  not  a  great  deal.  Tht  fv'naer 
«rre  always  made  Ibrongh  the  now,  and  Ibe  latter  iato  the  bladder,  till  Itja 
tUted  number  wai  eani)i1eted.    Tbe  reialii  ohtBined  are  e^deatly  iab*  im- 

voL.  II.  N°  V.  y  ,       , 
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EXPIR.  I, 

Aug.  14,  1813.— Bar.  29-9*,  Ther.  6& 


„™..- 

"'—        !     1 

•  SO 
1     15 
8  — 

a  u 

3-M« 

8-35 
3-88 
3-30 

3-46  «e 
3-SO  74 
S1»  74 
3-SO  10 
3-30  10 

I  S-50 
3-48 
3-40 
I  3-S8 
[  3'Sfi 


ExpER.  II. 

Aug.  18.— Bar.  29-9,  Ther.  6t, 


3-20      68 
3-3(1      TO 

3-35      SS 


IS  3T 

4-00 

3.-70  115 

18  05 

S-9i 

S-70  96 

I  23 

■3-83 

3-20  76 

S  SS 

3-10 

4-00  68 

3  M 

350 

3.50  78 

EXFHR.  UI. 

Aug.  n.—Bar.  21)-89,  Ther.  64. 

I  3-40  j  70  J     Before  walk. 
S'30  j  68       Five  minDiM  afltr  ■  my  ihorl  and  ilow  iitl^ 
Tbiashdwi   that  mnderate  uercue  iiC4rH^ 
I  3-30  I  64  I  aBVculbequaDlily, 

EXPER.  IV. 

Aug.  19.— Bar.  3017,  Ther.  62. 

5  Immedialtl;  aflw-  a  vrry  quick  walk  of  1 
}     hoar :  great  heal,  aod  praflue  penpintion- 
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denload  at  meatnrM  of  the  cap«{l(trjr  of  Ihe  organi  of  reipir«tion  lo  for* 
carbonic  acid  at  any  lime,  and  not  as  rataium  of  Ihe  fUBntih/  of  it  fintud  ia  * 
givtm  Hmt.  The  Fipcrimeuli  of  Meesn.  Aiiao  and  Pepjaihutr,  thai  hoir  fn- 
qaeDllyiaetFr  air  ii  rFceivnl  into  the  luap,  it  alwaji  returoi  charged  wilk 
nearly  ,tbe  ome  quaalily  of  carbonic  acid.  Hence  daring  nerciie,  Ac.  wkca 
the.  circnlfiliOD  <■  quickened,  re^giiralion  ii  to  alio,  and  a  greater  qiuuitityst 
carbonic  acid  i>  formed  io  a  giien  time  (lian  when  these  funclloni  are  in  Iheir 
DBlaral.ilaie,  |hangh  the  ^oanlily  formed  at  a  lingle  JnspiratioB  ma;  be  Itn, 
Wrix  n^  iW  reiplralion  quickened  when  the  eirculation  ii  to,  a  great  portioa 
•r  Ibe'bload  woald  pan  thrnagh  Ihe  longi,  wilhoBt  imdergoiog  that  cfaugt,  M 
eiieiilial,|o  life,  which  there  lakei  place." 

•dfcODrtemotloftheauniberi  lulhiicolamii  are  only  the  retull  of  eitlnatlM. 
ney  are  in  bod  need  merely  to  ihow  what  the  quantity  «*atifAaii«  tun  ■nnnllll 
Ifi  Ike  |cn«r^  Uw,  had  not  tkaaxperimtnti  beu  made' 
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emitted  from  the  Lungs  during  Respiration. 
EXPER.  V. 
Bar.  2«-9,  Tha:  60. 

oamTA-noHi. 


^,.,... 

'^'it 

4'10 

78. 

11^  — ' 

4-10 

18    49 

4-00 

3-80 

IIS 

1     10 

3-90 

SW 

84 

I    40 

3-80 

3-35 

76 

3    — 

373 

3-35 

T6 

1     15 

3-08 

3-85 

68 

8    25 

3'8S 

3'65 

10 

3     10 

3-78 

3-60 

70 

3    55 

364 

a'60 

l>8 

4    55 

3-55 

3-60 

68 

1    — 

S« 

3M 

64 

3    S5 

S-50 

3-60 

72 

4  30 

5  S5 

3-45 
3-40 

3-70 
3-40 

68 
64 

Before  walk. 

Slmmediately  after  ralher  >  quick  dUI»  of  ij 
hour:  fmliguo. 

Herr,  on  Kccount  of  Ihe  drprtsdou  h>*his 
beeo  Induced  note  ilowly,  there  wai  no 
Mdllaiiod)  bDi  Ibe  qoaytlly  cradualljr 
mie  up  to  the  ■Hndsrd, 


EXPBR.    VI. 

^ag.  18.— Bar.  29-95,  Ther.  6*. 

Tnenly  miuntm  aftN  ditto,  with  porter.* 


Standard  reramed, 
EXPER.   VII. 

-B<r.  3018,  Ther.  61. 

C  Before  di 

f     taken  eterj  hour. 

'Twenlj  miDutes   after   dinner.      No    porter, 

WIDE.  &c. 

after  food. 


D  breakfosL     Idttle  fool 


EiPEB.  VIII.  and  IX. 

Ju".  ■ll.—Bar.  SO-IS,  Ther.  ( 


EjuuDple  of  oicillalioo. 

Twenty  minntei  after  ■  walk  and  dinner. 

Ten  mlniila  after  taklni  at  once  (  pint  wine.* 

Slight  effects  of  ditto  perceptible. 

Very   itrong  effccli  of  ditto,  u  vertigo,    *e. 

Thii  ii  tbe  law»i  poini  (o  wbicli  I  bavecrcr 

■een  ibe  qoautity  reduced. 

Here  the  eBecli  were  gone  olT.  Vreqncst 
jBHalnp,and  RBrosation  of  llaTinsbeen  jwl- 
kwalivrrona  deepderp, 

C  Standard  reramed  6h  45' after  haTtng  tsktn  Um 


[I  is  lo  be  obterred,  that  aIt1ioai;h  I  d«  bM  Ribwlntelj  refrtin  frMt  fer> 
iHiqaon,  yci  that  tbeqvuUlty  I  am  in  tb*  luUt«(tftUngUv«7  wall, 
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FItc  DiiD.  afler  taking  ^iu  of  dilute  alcsbaT. 

Flic  DiiD.  after  tabins  ^>i  more  dicto. 

Five  min.  after  taking  jii  diotc 
,T<iii  (bang  (lul  CTeo  in  ndbII  and  diiidicd! 
dout,  which  haTe  bem  Enppoifd  ta  co- 
•uie  (he  ifiinulaDt  tffecti  of  alcohol,  it 
■till  act]  by  diniuiBhiiis  the  ^kBii^  •£' 
carbonic  a<id. 


EXPER.   XL 

—Bar,  29*85,  TAct".  61. 

fTwenlj  minutM  after  dinner  and  (  pial  winr, 
<  Etfecli  Ins  than  I  had  before  eiperlence* 
(     afier  (hit  qaa.Diii]'. 


Standard  TcEamed, 
EXPEB.   XII.  » 

—Bar.  30-1,  Tker.  60. 

<Fiiemin.  after  taking  Jiii   of  Ter;  itntng- tw 


I  shall  close  this  long  essay  nith  a  few  general  observation^ 
and  an  account  of  the  instrument  employed  in  the  experiments. 

Of  the  causes  operating  to  produce  the  above  variations,  no 
doubt  the  state  of  the  circulation  is  to  be  considered  as  one.  It 
is  Impossible  but  to  suppose  that  when,  cceteris paribus,  agreatet 
quantity  of  blood  is  exposed  at  a  given  time  to  the  action  of  the 
air,  that  a  greater  quantity  of  carbonic  acid  gas  must  be  formed^ 
^iipposine  ttiis,  at  least,  to  be  a  common  chemical  procefle.  It 
must,  I  wnk,  be  admitted,  therefbre»  that  this  cause  contri- 


Thii  will  account  for  tbe  effccti  prodaced  bf  what  wontd  scarcely  act  at  all  at 
J^  jio  ttaehabi'  of  taking  larger  quanii tin.  Peihapt  is  tlltK  casoi  A  bottle  oi 
'two  Would  be  neceeisry  lo  produce  similar  eff«ct«. 
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t>utes  in  some  degree  to  the  producUon  of  the  phenoipena  in 
question,  though,  there  is  every  reason  to  believe,  in  a  yerj 
limited  one.  A  Tery  superficial  examination  of  the  above  expe- 
riments will  show  that  the  quantity  of  carbonic  acid  gas  formed 
bears  scarcely  any  proportion  to  the  numerical  slate,  at  least,  of 
the  pulse.  This,  maeed,  I  admit  to  be  a  very  imperfett  criterion 
of  tne  quantity  of  blood  circulating  through  a  part  at  a  given 
time,  unless  its  strength  and  decree  of  fulness  be  liikon  into  the 
-account ;  but  it  might  be  asked,  has  the  pulse  been  noticed  to  be 
uniforiniy  stronger  and  fuller  in  the  middle  of  the  day  than  at 
^ny  other  time ;  and  is  it  not  constantly  so  under  the  operation 
of  hard  exercise  and  the  influence  of  .wine? 

Mr.  Brodie,  in  Iiis  excellent  dissertations  on  the  effects  of 
•poisons,  has  apparently  demonstrated  that  respiration  is  altogether 
.dependant  on  the  brain ;  iince,  .whenthe  operations  of  this  organ 
were  destroyed  or  cut  off,  it  almost  immediately  ceased,  while ' 
■the  heart,  which  he  found  much  less  under  nervous  infhience, 
continued  for  some  time  to  act,  and  circulate  dark  coloured 
blood.  He  tbund  also  that  alcohol,  the  essential  oil  ofbJttei: 
almonds,  and  some  other  poisons,  act  ns  sucli  simply  by  destroy- 
ing the  functions  of  the  brain  apparently  by  sympathy,  arid  not 
by  absorption;  aad  tJiat  upder  the  operation  of  these,  respira^ 
■Hon  soon  begins  xo  be  ill  performed,  and  if  their  quantity' has 
been  great,  at  last  entirely  ceases.*  Tliis,  then,  while  it  enables 
rUsto  account  for  the  effects  .of  alcohol  in  our  experiments,  seems 
al^OAt  llie  same  time  to  prove,  in  general,  tliat  another  cause 
besides  the  mere  state  of  the  circulation  is  immediately  and 
largely  concerned  in  the  production  of  the  phenomena  in  ques- 
tion. 1  conclude,  .therefore,  tliat  .the  nervous  system,  acting 
partly  through  the  medium  of  the  blood,  and  immediately  by  its 
uiHueiice  over  the  function  of  respiration,  is  the  grand  source  to  , 
which  we  must  refer  them  all. 

The  laws  which  wc  have  attempted  to  establish  are  no  other 
-rthan  modifications  of  that  general  principle  which  prevails  over 
all  living  actions.  A  state  of  depression  ever  follows  a  state  of 
excitement;  and  the  greater  tliat  excitement  has  been^  the 
greater  is  the  consequent  depression.  On  the  other  hand,  an 
.uniforanity  of  action  at  any  point  of  the  scale  within  which  it 
ranges,  is  no  less  incompatible  with  life,  than  a  great  and  sudden 
.deviation  towards  either  extreme.  In  all  living  actions,  there- 
fore, states  of  comparative  rest  attoniate  with  stales  of  exertion; 
and  these  alternations  are  evidently  connected  with  the  presence 
or  absence  of  the  sun ;  for  accot-ding  as  this  "great  source  ef 
life  and  heat "  is  present  or  absent,  are  organised  beings,  in 
general,  either  awake  and  active,  or  a  sleep  and  inactive.     Now 


D,g,t,.?<i  I,,  Google 


842  On  the  Quanlity  of  Carlmdc  Acid  Gas  [Not. 

Bt  noon  this  powerful  agentof  nature  is  at  his  height,  and  hence 
at  this  time  may  be  supposed  to  exert  his  maximam  energy ; 
whatever,  therefore.  Is  under  his  immediate  influence,  mustnov 
be  supposed  to  be  aflected  most  strongly ;  and  if  the  hypothesis 
be  correct,  •  that  nervous  action  is  so,  it  is  perhaps  easy  to 
account  for  many  important  phenomena  which  it  presents,  and, 
among  others,  that  of  the  greater  elicitationf  of  carbonic  acid 
at  noon,  respiration  being  considered  as  under  its  immediate 
influence. 

Of  the  immediate  operations,  however,  of  the  sun,  or  minor 
agencies  under  his  direction,  upon  the  nervous  system,  we  know 
nothing,  as  every  thing  connected  with  this  part  of  our  frames 
is  buried  in  the  most  profound  obscurity.  To  refer,  therefore,  an 
animal  function  or  operation  to  this  system,  is  in  other  words  to 
confess  our  ignorance  of  its  nature;  and  I  consider  it  better  to 
do  this.than  to  run  the  chance  of  fktling  into  error  myself,  and 
of  misleading;  others  by  a  demonstration  that  in  the  present  state 
of  our  knowledge  must  be  purely  hypothetical.  It  is  possible 
also  thatthelawslhaveattempted  to  establish  may  depend  upon 
some  idiosyncrasy,  or  suite  of  habits,  peculiar  to  myself^  and 
may  not  be  general.  If  they  do  exist,  no  doubt  they  are  liable 
to  be  modified  in  no  small  degree  by  habit,  and  even  perhaps 
totally  subverted.  Others,  however,  must  decide  this.  With 
respect  to  mysel£  I  can  only  aay  that  I  have  no  doubt  of  their 
existence.  At  all  events,  speculations  would  be  premature  on  a 
subject  so  slenderly  founded  as  the  ipse  dixit  of  a  single  indivi- 
dual ;  and  hence  I  shall  defer  my  opinion  till  I  have  searched 
into  the  matter  further  myself^  and  neard  the  ol»ervations  of 
others.  Should  they  be  establi^ed,  I  flatter  myself  they  will 
throw  no  inconsiderable  light  on  some  important  points  in  phy- 
siology and  pathology. 

Tnelnstrument  with  which  theseexperlments  were  made  is  ex- 
tremely simple,  and  the  mode  of  using  it  may  perhaps  be  learned 
b^a mere  reference  to  the  figure[Plate  XIII].  Its  wholecapadty 
to  B  is  exactly  25  cubic  indies  of  water  at  60 :  of  these  2  cubic 
inches  are  occupied  by  the  neck,  which  is  accurately  graduated 
into  tenths  of  a  cubic  inch.  When  used,  it  is  filled  with  water, 
and  a  bladder,  C,  containing  the  respired  air,  is  screwed  on,  as 
represented  in  the  figure ;  it  is  then  fixed  in  the  stand;  atid  by 
turiiiiigthe  stop-cocks,  G  andH>  the  water  is  permitted  to  runout 


■  Are  not  all  the  moil  poncrful  agpnts  in  nntore,  u  hml,  llf;bt,  rtrclricitj, 
■nngnetism,  Ai-.  which  appear  fo  in&ncHCe  n   immedialFl}'  and  eneriirlkaliy 
snksiBl  llfp,  directed  and  governed,  wiih  mpcct  to  Iheir  p-riindiciil  cbangis,    ' 
b;  ihe  earlli's  motioiii  on  ill  mis  and  In  ill  orbil,  wbich  acl  aa\y  by  placingil 


r:,9,N;;<ib,  Google 


,        1 

Coo; 

k 

Oil  rhf  Carbonif  Aciil  0,i.t  r/vbired  from  rhf,  f.i 
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to  B.  After  having  stood  some  time,  till  it  lias  acquired  the 
temperature  of  tlie  surrounding  nir,  the  stop-cock,  G,  is  turned, 
and  the  elastic  gum-bottle,  D,  containing  a  pretty  strong  solu- 
tion of  caustic  potash,  is  screwed  on  at  the  bottom,  as  repre- 
sented, in  such  a  manner  that  no  air  be  sufTeied  to  exist  in  it. 
The  cock,  H,  is  then  turned,  and  the  caustic  potash  introduced 
into  the  instrument,  and  well  shaken,  till  all  the  carbonic  acid  is 
supposed  to  be  absorbed;  it  is  then  returned  into  the  bottle,  and 
the  stf^j-cock,  H,  secured.  The  iastrumait  is  then  transferred  to 
tlie  etaud,  F,  and  the  cock,  H,  ^ain  opened  under  water  in 
the  vessel,  E^  which  rising  shows  toe  quantity  of  carbonic  acid 
ccMitained  in  the  analyzed  air,  cace  being  taken  to  raise  or  depress 
the  instrument  till  the  water  stands  exactly  at  the  sasie  heiglit 
on  the  inside  as  the  outside  of  the  stem. 

The  bladder  used  on  this  occasion  contained  about  300  cubic 
inche»,  and  the  number  of  expirations  was  always  six,  which  were 
made  as  nearly  as  possible  in  an  uniform  manner,  both  witb 
respectto  time  and  depth. 

From  some  experiments  made  with  mercury,  and  also  express- 
ly with  the  view  of  ascertaining  the  quantity  of  carbonic  acid 
absorbed  by  the  water  used  in  the  experiment,  I  have  reason  to 
conclude  that  the  quantity,  upon  an  average,  amounted  to  about 
one-tenth  per  cent.  This  quantity,  accordingly,  has  beeu  added 
to  all  the  ni.'a|i)crE  originally  found  by  the  instrument.  As  this 
source  of  er  ■  was  general  and  uniform,  it  is  obvious  that  the 
results  were  M^  comparatively  affected  by  it.  Qther  sources  of 
error,  which  I  am  well  aware  are  very  numerous,  were  carefiilly 
guarded  against  by  every  possible  attention  to  those  circum- 
stances in  which  they  were  most  likely  to  take  place. 


Article  III. 

On    the    Method  of    separating    Iron  from  Manganese.     By 
Charles  Hatchett,  Esq.  F.R.S.  &c. 

(To  Dr.  Thomson.) 
DEAR  SIB,  Mrnmt  Clan,  Bothampleu,  SdpU  S3,  ISIsl 

In  the  last  Number  of  your  Annals  of  Philosophy  I  have 
remarked  a  paper  entitled  *'  Contributions  towards  a  Chemical 
Knowledge  of  Manganese,  by  Dr.  John,"  first  published  in 
Oehlen's  Journal  fiir  die  Chimie,  &c.  in  which  the  author  states 
Gehlen'smethodofseparatLag  iron  from  manganese  by  succinic 
acid,  and  also  hi»  own  prooess  performed  by  means  of  oxalic 
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cid.  X  am  therefore  induced  to  communicate  to  yoa  a  very 
^inifrfe  and  easy  method  of  perfectly  separating  mangancBe  from 
iTCHl,  &c>  which  I  have  for  many  years  employed  in  various 
flKperimaits  and  analyses,  although  I  have  not  hitherto  bad  oc- 
casion to  state  it  in  any  publication. 

Sect.  I. 

A  tf^udon  of  any  ore  of  manmncse  having  been  made  as 
onial  in  muriatic  acid,  and  filtrated,  must  be  diluted  with  three 
or  foorpartaof  cold  distilled  water.  To  this  diluted  solution  add 
liy  pure  ammonia,  occasioBally  stirring  the  liquor  until 
id  has  become  perfectly  neutralized;  a  few  drops  of 
AimtHiia  may  then  be  added  r  so  that  the  liquor  ihaJl  very 
slightly  restore  the  blue  colour  to  htmus  paper  which  has  been 
Kodened'by  acetons  acid. 

He  ferruginous  preciratate  must  then  be  separated  by  filtra- 
tion, and  the  liquor  whitui  passes  will  be  found  devoid  of  colour, 
and  eontains  the  pure  manganese  in  permanent  solution.  It 
affiirds  a  white  precipitate  with  pnissiate  of  potash,  and  the  oxide 
of  moiiganese  may  be  obtained  by  evaporating  the  solution  to 
diyness,  and  by  expelling  the  murine  of  ammonia  by  heat; 
after  which,  if  any  ofthe  muriate  should  be  suspected  to  remwn, 
k  may  be  separated  by  washing  the  oxide  upon  a  filter, 

Sbct.  II. 

Pure  oxide  of  manganese  may  be  also  obtained  by  adding 
ammonia  in  considcriAjle  excess  to  the  cold  diluted  muriatic 
Stdution,  which  then,  without  loss  of  time,  must  be  poured 
upon  a  filter  of  one  fold.  The  liquor  which  passes  becomes  in 
•  fon-  minutes  turbid  and  brownish,  a  pellicle  is  formed,  and  in 
about  24  hours  the  greater  part  of  the  manganese  separates 
Spontaneously  in  the  state  of  brown  oxide;  and  if  the  remaining 
hquor  be  evaporated  to  dryness  and  heated,  the  whole  of  the 
oxide  will  be  obtained.  But  the  objection  to  this  method  is 
(hfit  the  manganese  is  so  rapidly  separated  from  the  ammoniacal 
solution,  that  it  is  scarcely  poesibre,  even  by  the  quickest  filtra- 
tion, to  prevent  some  part  i'rom  being  deposited  on  the  filter,  so 
that  it  becomes  again  mixed  with  the  precipitate  of  iron,  alu- 
jnine,  kc. 

'i'he  eflects  of  ammonia  on  the  green  oxide  of  iron -are  well 
known;  but  I  do  not  recollect  any  instance  of  this  oxide  being 
found  conjoined  with  manganese;  and  therefore  it  is  not  likely 
4o  interfere  with  the  process  above  described. 

Whta  ammonia  in  great  excess  is  added  to  the  neutralized 
•cduUon  (Sect  I ),  the  same  efiFect  is  produced  as  in  iSectioa  II., 
■toA  the  manganese  is  spontaneous^  deposited. 
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Exposure  to  air  does  not  appear  to  be  necessary,  for  the  mix- 
ture of  the  neutralized  liquor  (SecL  I.)  and  ammonia  becomes 
tarbid  in  cIobc  vessels. 

If  nitric  acid  be  added  to  the  neutralized  liquor  (Sect.  I.)  pre- 
vious to  its  being  i'lipersaturated  with  ammonia,  the  manganese 
is  not  more  speedily  separated,  and  in  some  experiments  the 
nitric  acid  seemed  rather  to  retnrd  that  effect. 

I  need  scarcely  mention,  that  in  cast's  of  analyses,  if  any 
alumina,  or  calcareous  earih,  &c.  should  be  suspected  to  have 
become  mixed  with  the  precipitated  oxide  of  manganese,  thejf 
mav  be  readily  separated  by  digestion  in  VLry  dilute  nitric  acid. 

i{  a  mixture  of  the  neutralized  solution  of  manganese  and 
of  green  muriate  of  copper  be  sug^rsaiurateil  with  ammonia,  as 
in  ISect.  II ,  the  manganese  sepad^tcs,  an  already  described,  the 
copper  remaining  in  solution ;  and  if  the  liquor  be  evaporated 
to  dryness,  the  copper  may  be  taken  up  and  scjiarated  m>m  the 
oxide  of  manganese  by  .digesting  the  residuum  in  warm  am- 
monia. I  am,  dear  Sir, 

Yours  very  sincerely, 

CiiARU^s  Hatchbtt. 


Mineralogicnl  01<servalions.  By  Robert  Jameson,  Esq.  F.II.S.E. 
Regius  Professor  of  Natum  History  in  the  University  of 
Edinburgh. 

The  mineralogical  investigations  I  have  been  engaged  inS>r 
some  years  past  have  enabled  me  to  make  ^sveraT  interesting 
observations.  The  following  short  enumeration  contains  a  few 
of  the  most  important  of  these; — 

1 .  That  primitive  rocks  contain  no  mechanical  deposites,  the 
conglomerated  rocks  in  gneiss  and  porphyry  being  entirely  of  a 
chemical  nature. 

g.  That  greywaoke  is  always  a  pure  chemical  deposite>  and 
contains  no  mechanical  intermixture. 

[i.  That  felspar  occurs  more  abundandy  in  nature  than  is 
generally  supposed,  this  mineral  being  one  of  the  principal  con- 
stituent parts  of  granite,  gneiss,  day  slate^  porphyry,  tienite* 
serffentme,  Jimty  slate,  hor/iitone,  gitywacht:,  transiiion  slale, 
striped  jasper,  oldest  congiomerulea,  besides  forming  in  some 
degree  the  basis  of  most  of  the  primitive,  transition,  and  floetz 
tr^  rocks. 

i.  That  the  vast  beds  of  congloiDerale  which  rest  upon»  and 
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sometinMs  probably  alternate  with,  transition  rocks,  are  also 
chemical  deposites, 

5.  That  sandstone  in  man;  instances  q>pears  to  be  a  chemical 
depodte. 

6.  Iliat  many  of  the  fragments  and  fragmented  appearances 
which  occur  in  porphyry,  limestone,  aiid  trap  rocks,  are  of  a 
chemical  nature,  and  or'cotemporaneous  formation  with  the 
rocks  in  which  they  are  contained. 

7.  That  true  primitive  veins,  those  confined  to  primidTe 
rocks,  whatever  may  be  their  nature  or  magnitude,  are  often  of 
cotemporaneouE  ibrmation  with  the  rocks  they  traverse. 

8.  That  many  of  the  veins  in  transition  aii|d  floetz  countries, 
even  those  extending  for  many  hundred  yards,  and  of  great 
width,  are  of  cotemporaneous  formation  with  the  rocks  in  v^ich 
tiiey  are  contained. 

9.  That  strata  ofcrystallized  rocks  mayappearto  run  beneath 
an  <^der  rock  when  they  really  rest  upon  it,  and  have  been 
formed  iJter  it. 

10.  That  the  various  wavings  in  the  strata  of  gneiss,  mica 
slate,  clay  slate,  greywacke,  transition  slate,  and  sandstone,  are 
the  effects  of  crystallisation. 

11.  That  the  general,  physical,  and  geographical  distribntion 
of  petrilactions  in  the  crust  of  the  eartn  does  not  correspond 
with  that  of  the  present  existing  races  of  animals  and  plants. 


Article  V. 

Some  Mmeralogical  Observations  on  CormvaU,     By   Thonia* 
Thomson,  M.D.  F.R.S. 

{CanUmitdfremf.  85J.) 

'  In  the  rapid  sketch  of  the  south  of  Cornwall,  which  was 
printed  in  the  last  Number  of  the  Annals  of  Philosophy,  I  have 
described  nearly  every  part  of  the  county  that  appears  demon- 
strably to  belong  to  the  transition  class  of  rocks.  I  suspect^ 
indeed,  that  this  class  of  rocks  extends  considerably  wther 
north  than  I  have  been  able  to  trace  it:  nor  would  it  be  sur* 

E rising  if  the  whole  of  the  county  should  be  hereafter  proved  to 
e  transition;  but  as  I  observed  no  &cts  to  support  thi$  opinion* 
we  cannot  at  present  adopt  it. 

The  road  from  Merazion  to  Penzance  winds  along  the  sea^ 
chore,  and  no  rocks  are  to  be  seai  till  you  reach  the  north  end 
cf  the  latter  tovm.    Here  a  bed  of  bloe  stone  ii  perceived 
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shelving  down  towards  the  sea.  This  rock  is  thick  slatVi  and 
has  very  niucn  the  appearance  of  clay  slate,  but  is  considerably 
harder  than  any  clay  slate  which  I  ever  saw.  It  is  dark  blue, 
gives  a  white  streak,  and  has  little  or  nu  lustre.  It  will  be  con- 
sidered, I  presume,  as  a  variety  of  clav  slate ;  at  least  I  do  not 
know  any  other  rock  to  which  it  can  be  so  well  referred. 

The  pier  of  Penzance  is  situated  near  the  south  end  of  the 
town.     It  is  built  of  granite,  and  is  Just  finished.     Beds  of  a 

franitic  rock  are  seen  rising  out  of  the  sea  just  behind  this  pier, 
t  is  a  remarkablv  hard  rock,  of  a  brownish  grey  colour,  and 
consists  chiefly  of  felspar,  in  which  crj'stals  of  transparent  miartz 
are  imbeddcu,  which  give  it  the  appearance  of  a  porpnyry. 
Mica  is  very  sparingly  distributed  through  this  rock ;  you  mar 
examine  dinerent  specimens  before  you  perceive  any.  t>ver  this 
granitic  rock  lies  a  bed  of  clay  slate.  It  is  th.ck  slaty,  like  the 
bed  at  the  north  end  of  the  town  -,  but  its  texture  is  coarser,  it  ii 
not  so  hard,  and  has  a  purplish  colour. 

These  two  clay  slate  rocks  were  the  only  ones  of  the  kind  that 
I  observed  in  the  whole  peninsula,  upon  the  east  side  of  which 
Penzance  is  situated.  They  have  none  of  the  peculiar  characters 
of  primitive  clay  slate,  but  approach  much  more  nearly  to  those 
of  transition  slate.  Hence  I  am  disposed  to  consider  them  aa 
transition.  They  lie  immediately  over  the  granite  rock,  which, 
as  far  as  I  was  able  to  determine,  seems  clearly  to  constitute  the 
fundamental  rock  of  this  peninsula.  Between  Penzance  and  the 
Land's  Knd,  a  distance  often  miles,  no  other  stone  but  granite 
was  to  be  seen.  Granite  blocks  were  thick  scattered  over  the 
ftelds,  they  constituted  the  material  of  which  all  the  stone  hedges 
are  constructed,  and  I  met  here  and  there  with  rocks  ofgranite 
quarried,  in  order  to  procure  materials  for  mending  the  roads. 
This  granite  is  porphyritic,  the  felspar  is  brown,  the  quartz 
white,  and  the  mica  black.  It  contains  numerous  Urxe  crj'stals 
of  white  felspar,  three  or  four  inches  iong,  and  oiron  two  or 
three  inches  broad.  These  crystals  give  the  stone  a  peculiar  and 
rather  beaudfol  appearance.  It  is  common  to  observe  black 
irregular  shaped  patches  in  this  granite,  which  when  seen  at  s 
distance  resemble  fi-agpientsofotherrocks}  but  when  examined 
more  closely,  they  are  found  to  consist  of  scales  of  black  mica 
thick  set  in  a  base  of  quartz.  I  thought,  at  the  time,  that  I.  per- 
ceived likewise  some  hornblende  in  this  granite,  and  broke  off 
some  specimens  on  that  account;  but  upon  examining  these 
specimens  more  carciiilly  at  Penzance,  1  found  that  the  black 
matter  was  not  hornblende,  but  mica.  This  kind  of  granite 
continues  all  the  way  to  the  Land's  End,  The  rocks  composing 
that  promontory  consist  of  it.  They  are  perpendicular  cli^ 
above  200  feet  high;  and  the  aspect  which  they  have  acquired, 
from  long  exposure  to  the  weather,  puts  one  in  ramd  of  the  lace 
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<^iin  old  hav-stack  partly  cut  away  wiU>  a  hay-knire.  Thia 
brownisfi  yellow  colour  is  owing  to  the  great  preponderancy  of 
felspar  in  this  rock. 

The  Logan  rock,  about  three  miles  south  &om  the  Land's 
End,  consists  of  ao  immense  block  ofthe  same  kind  of  granite, 
eo  poized  upon  a  point  as  to  be  moveable  by  the  force  of  a  man. 
Veins  of  schorl  ^e  said  to  exist  near  it,  but  I  did  not  see  thon. 

The  primitive  granite  of  Cornwall  appears  to  constitute  a 
tract  ofno  great  height  nor  breadth,  extending  from  the  Land's 
JEnd  to  the  extremity  of  Dartmoor  in  Devon,  and  therefore  run- 
lung  in  a  direction  uot  very  far  &oin  south-west  and  uortb-eaati 
I  did  not  indeed  tritce  it  the  whole  of  this  way,  but  I  crossed  it 
in  three  several  places,  at  a.  c<Hisiderable  distance  fi-om  eack 
cither,  and  therefore  have  reason  to  think  it  highly  probable 
that  the  rock  continues  all  this  way  (a  Jength  of  about  120 
miles).  The  Scilly  Islands  are  Ukevise  graaite,  and  are  doubtless 
a  continuation  of  the  same  range.  This  granite  range  terminates 
in  the  sea  at  both  extremUiee.  It  rises  gradually  alt  the  way 
6:oin  the  Land's  End  to  Dartmooc,  where  it  constitutes 
inountains,  soine  of  which,  as  we  learn  hrom  the  trigonometrical 
«urv^,  are  15*9  ieet  above  the  level  of  the  sen.* 

This  granite  range  of,  ground  docs  not  exceed  three  miles  ia 
breadth  (and  indeed  at  Ileunith  appears  narfowei')  in  CorBwall, 
but  in  Devanabire  its  breadth  is  considei'ably  gretU»r.  About 
Ikalf  way  between  Bodmin  and  Xfaunceston,  yqu  cross  another 
granite  tract.  It  wouht  seem  (hat.iL  branches  off  from  the  east 
and  west  granitic  range  nearly  at  right  angles;  or  perhaps  ihe 
gnmitic  range  becomes  wider  at  <this  place  than  usual.  It 
ai^wared  to  go  north  some  mites  beyond  the  high  road  frrom 
Bodmin  to  Launceston,  andixiiigtitutc^  alt  the  way  a  tract  much 
more  elevated  than  the  rest  of  the  country,  aad  rising  in  some 
r  places  so  as  to  form  mountains. 

Clay  slate  rests  upon  this  granite  range,  both  on  the  north 
and  south  side.  This  clay  slate  on  the  south  side  dips  south,  and 
on  the  north  sid^  nartJi,  blowing  evidently  that  it  hes  over  the 
^anite.  On  the  west  side  of  the  north  and  south  granite  range 
Its  dips  west;  aad  at  the  east  side,  towards  Launceston,  it  dips 
«ast.     When  we  examine  it  at  a  considerable  distance  frota  the 

franite  range,  it  appears  horizontal.  These  observations,  which 
made  in  a  vwety  of  plac^,  leave  no  doubt  that  thisext^^^ 
bed  of  clay  slate  every  where  covers  the.granite^  and  is  noi^n^ 
covered  by  it.  It  is  likely  that  the  granite  rock  extendi 
very  widely,  and  may  jeven  consUtute  the  basis  of  the  county ; 

«  AccordiDEtothatturver,  BrowD  Willy  ii  1S6S  feel,  aod  Rippialor  1540 
feet,  above  thelVTel  of  thcs^.  Accordiog  lo  Dr.  Bcrger,  Cape  Cornwall  near 
the  Land'i  End  ii  SSO  f«t,  Bad  Cambrae  (a  hlU  at  RutrottalMT  feel,  abore  (be 
l*Ttl  oftbetea. 
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for  the  mines  are  all  situated  in  tlie  rUj  alate,  frequMtly  at  no 
■very  great  distancp  f'""  '*'"  granite.  Now  when  these  mines  co- 
deep,  It  sometimes  happeni  that  they  penetrate  through  the 
whole  t^  the  clay  slate,  and  Continue  on  in  the  granite;  thus 
afG3rding_a  demonstration  that  the  granite  lies  under  the  clay 
slate.  This  is  the  cas^,  for  example,  in  the  mine  of  Huel 
Unity,  two  miles  east  fi-om  Redruth. 

This  clay  slate,  in  eveiy  part  of  the  county  that  I  obserred  it, 
as  for  example  al  Truro,  at  Bodmin,  at  Launceston,  and  in  the 
mines  extending  about  ten  miles  east  and  we«t  from  Redruth, 
has  the  characters  of  transition  clay  slate.  It  has  not  the  conti-. 
nuoiis  lustre  which  distinguishes  primitive  slate;  but  is  almost 
dull,  glimmering  only  from  the  specks  of  mica  which  are  scat- 
tered through  it.  The  colour  is  most  commonly  dark  blue,  or 
purple.  This  rock  i»  uniformly  distinguished  in  Comwali  by  the 
name  of  killat.  Hence,  if  my  opinion  be  well  founded,  th& 
Cornish  term  killas  is  ^monymous  with 'transition  slate.  I  have 
every  reason  to  believe  that  it  is  never  applied  to  greywacke. 
Hence  the  substitution  of  it  tor  greywacke,  as  has  been  proposed 
by  Mr.  Playfiiir,  and  practised  by  Mr.  AUaii  and  Sir  James 
Hall,  would  be  tlie  introduction  of  an  error,  and  would  uni- 
formly mislead  every  mineralo^st  who  drew  his  notions  of  grey- 
wacke from  the  kil&s  of  Cornwall, 

In  theparishofSL  Stephen's,  about  Jive  miles  from  St.  Austie, 
diere  occurs  in  the  granite  range  a  curious  rock,  which  is 
wrought  in  many  places,  and  constitutes  the  material  from  which 
the  porcelain  clay  for  the  Staffordshire  potteries  is  obtained. 
This  rock  consists  of  a  white  and  very  soft  felspar  basis,  which 
crumbles  to  powder  between  the  fingers,  and  fells  down  in  the 
state  of  clay  in  water.  Small  transparent  quartz  crystals  are  , 
thick  scattered  through  this  basis.  1  conld  perceive  no  mica, 
and  have  reason  to  believe  that  the  rock  contains  none.  This^ 
rock  is  seat  to  Staifordshire  in  two  states.  It  is  quarried  out  in 
lumps,  and  sent  in  that  state  without  any  preparation.  These 
lamps  are  ground  down  in  Stafibrdshire,  and  the  quartz  powder 
acts  the  essential  part  of  counteracting  the  too  great  tendency 
which  the  clay  has  to  contract.  Tlte  second  mode  in  which  it 
n  sent  to  Staifordshire  is  ouite  difFerent.  The  rock  is  exposed 
to  a  current  of  water,  which,  washingoff  the  fine  clay  particles, 
runs  milk  white  into  pits  prepared  for  the  purpose.  Here  the 
water  gradually  enqMiating  leaves  the  fine  white  clay,  which  is 
tlnsootinsqnares,  and  when  dry  packed  up  in  barrels,  and  sent 
to  uie  sea-shore.  Only  the  purest  water  can  be  used  tor  this 
purpose,  and  greet  care  is  taken  that  the  instruments  used  are  of 
such  a  nature  as  not  to  communicate  any  metallic  stain,  which 
would  render  the  di^  unsaleable. 

fhe  eitcelleace  ofdxu  rock  c<»iststs  in  the  almost  total  al> 
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sence  of  metal.  It  seems  to  be  composed  of  nothing  eke  tban 
silica  and  alumina.  I  do  Dot  Ihuuv.  indeed  that  it  b>^  "■■" 
been  subjected  to  a  chemical  analysis ;  bilt  Xbta  <™^^  to  be  its 
compoeitioQ,  o»  the  supposition  that  it  consists  ofpure  felqur 
and  quarU,  and  that  no  metallic  matter  is  present. 

Almost  all  the  mines  in  Cornwall  areconfined  to  a  tract  about 
six  miles  broad,  running  from  the  Land's  End  to  the  eztreioity 
of  Dartmoor,  seemingly  in  the  same  direction  with  the  granite 
range,  and  just  beside  it.  The  ores  are  all  in  vans,  the  most 
important  of  which  run  in  an  east  and  west  direction.  It  has 
been  observed  that  the  principal  tin  veins  run  from  south-west 
to  north-east,  while  the  principal  copper  veins  run  from  west  to 
east.  There  are  a  considerable  number  of  these  veins  not 
exactly  parallel  to  each  other,  but  approaching  to  that  direction. 
In  Dtdcoath  mine,  for  example,  I  counted  eight  veins.  These 
veins  in  Cornwall  are  called  tode.i.  During  their  course  they 
vary  considerably  in  thickness,  and  even  in  their  direction. 
They  go  to  a  very  considerable  depth;  and  not  one  of  them,  as 
&r  as  I  could  learn,  has  ever  been  mined  to  its  extreme  depth. 
The  ores  have  generally  been  observed  to  increase  in  value  as 
the  vein  deepens.  One  of  the  deepest  mines  in  Cornwall  is 
Dolcoath,  about  a  mile  south-west  of  Redruth.  Its  present 
depth  is  220  fethoms.  I  believe  Huel  Um^  was  still  deeper;, 
but  of  late  the  deepest  part  of  it  has  been  abandoned.  This  was' 
owing  to  a  mine  on  the  south  side  of 'it  having  been  forsaken; 
The  water,  in  consequence,  accumulated  to  such  a  d^ree  thai 
the  expense  of  drawing  it  up  was  greater  than  the  mine  could 
affi>rd.  This  obliged  them  to  forsake  the  lowest  part  altogether. 
It  is  common  to  find  tin  at  the  top  of  copper  veins;  but  never 
copper  at  the  lop  of  tin  veins.  The  upper  part  of  the  vein  is 
called  gossan  by  the  miners.  It  contains  less  ore  than  the  lower 
part,  and  the  veinstones  are  always  stained  yellowish  red,  as  if 
they  had  been  steeped  in  ochre.  The  rock  which  borders  on  the 
vein  on  both  sides  is  called  the  country.  This,  about  Redruth, 
is  always  transition  slate;  except  at  a  considerable  depth.  Thus 
at  Hue!  Unity,  at  the  depth  of  jjO  lathems,  the  country  becomes 
granite.  To  this  granite  they  give  the  name  of  graiien. 

The  veinstones  are  frequently  quartx.  Sometimes  thev  consist 
of  fMrnstone  porphyry,  a  stone  to  which  the  miners  give  tne  name 
tjSelvan.  I  gotspecimens  oSelvan  from  the  overseers  of  five  or 
ux  different  mines,  and  all  of  them  consisted  of  homstone  por- 
phyry, di&ring  indeed  somewhat  in  its  colour,  and  in  the  size 
of  the  ciTstala  which  it  contained;  but  in  other  respects  the 
same.  Hence  I  conceive  there  can  be  no  doubt  that  elvan  in 
Cornwall  signifies  homstone  porphyry.  Sometimes  clay  occurs 
in  the  v^s.  To  this  the  miners  give  the  name  oiJUmkim, 

The  (Mily  copper  ore  of  any  consequence  tliat  occura  in  these 
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veins  is  copper  pyrites.  The  arseniates  of  copper,  &c.  are  too 
small  in  quantity  to  be  of  any  importance  io  a  mining  point  of 
view.  Iron  pyrites  and  arsenical  pyrites  are  likewise  very 
common  attendants.  They  are  both  confounded  under  the  name 
ofmundic.  Wolfram  is  rather  scarce;  for  I  did  not  obeerre 
any  specimens'of  it  in  any  of  the  mines  that  I  visited.  Fluor 
spar  is  a'Very  common  veinstone.  It  is  always  green,  and  i» 
distingubhed  by  the  name  of  ereen  spar.  Gdlena  occasionallv 
occurs;  soWietinles,  an  in  HuelAnne,  in  such  quantitiee  that  it 
is  collected  and  sold.  In  these  cases  its  never  filing  companion, 
lilcnde,  is  also  met  with;  and  blende  la  likewise  in  some  mines 
collected  and  sold.  '  In  the  utilled  mines  on  the  south  side  of 
Huel  Unity  I  oliserved  a  good  many  specimens  of  native  copper 
among  the  ore.  'I'he  arsemate  of' lead,  a  beautiful  mineral  lately 
analysed  by  Mr.  Gregor,  has  only  been  found  in  Huel  Unity 
mine,  in  a  cross  vein  at  some  considerable  depth.  It  was  in  the 
same  mine,  unless  I  am  mistaken,  that  some  of  the  linest  speci- 
mens of  the  arseniate  of  copper  occurred.  Green  mica,  or  oxide 
of  uranium,  has  been  found  at  Beeralston,  at  the  eastern  extre- 
mity of  the  county;  and  Mr.  Gregor  showed  me  ayeOow  variety 
of  the  same  ore  trom  a  mine  in  the'parish  of  St.  Stephen's.  It 
was  in  the  same  mine  that  the  sulphuret  of  tin  formerly  occurred. 
Besides  the  veins  running  easterly  and  westerly,  which  are 
those  of  the  most  consequence,  there  are  other  veins  which  run 
from  north  to  south,  ana  on  that  account  are  called  cross  courses. 
These  veins  are  usually  filled  with  quartz.  They  sometimes 
contain  ores,  but  most  commonly  not.  They  constitute  the 
newest  of  the  Cornish  veins;  for  they  always  cut  through  the 
other  veins,  and  frequently  alter  their  positions;  so  that  the 
portion  of  the  vein  on  the  west  side  of  the  cross  course  lies  far- 
ther north  than  the  portion  of  the  same  vein  on  the  east  aide. 
These  cross  veins  vary  in  breadth  from  a  few  inches  to  20 
fathoms.  The  greatest  of  them  is  about  three  miles  eas^from 
Kedruth,  and  has  been  traced  from  sea  to  sea.  In  some  places 
■  it  is  yO  iaihoms  wide,  in  others  only  a  few  teet.  It  heaves  all 
the  veins  which  it  crosses  about  50  fethoms.  That  portion  of 
the  vein  on  its  west  side  is  50  fathoms  farther  north  than  the 
part  of  the  vein  on  the  east  side. 

The  tin  ore  is  always  Cinslone,  or  oxide  of  tin.  This  ore 
extends  the  whole  length  of  the  mining  district.  The  Scilly 
Islands  contain  the  same  veins,  and  formerly  tin  mines  were 
wrought  in  them.  No  doubt  this  w&s  the  reason  why  th^ 
received  from  the  ancients  the  name  of  Cassiterides,  for 
xeanrrrtfas,  as  every  body  knows,  is  the  Greek  name  for  tin. 
During  Queen  Eaizabeth's  rei^  considerable  quantities  of  tin 
rere  raised  in  Dartmoor.    Hen^e  there  can  1^  no  doubt  that 
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the  great  tin  veins  extend  over  the  whole  length  of  ComwaH 
and  Devon,  and  lose  themselves  at  both  extremities  in  the  sea. 

Tin  has  been  raised  in  Cornwall  from  time  immemorial. 
It  is  well  known  that  the  Phenicians  traded  to  this  country 
for  tin  at  least  3000  years  ago,  Indaed,  if  we  believe  Camdeq, 
tiie  name  BrUa'.n  was  given  to  our  island  on  account  of  the  tin 
which  it  yielded;  for  it  signili^  he  says,  the  land  nf  tin. 
Remains  of  the  old  tin  mines  are  now  and  then  found  in  Corn- 
wall, They  are  never  deep:  and  it  would  appear,  from  the  way 
in  which  they  are  constructed,  that  the  mode  of  raising  the  ore 
was  to  throw  il,  by  means  of  shovels,  to  a  recess  cut  in  the  shaft 
for  that  purpose;  from  this  it  was  thrown  to  another  recess;  and 
this  was  continued  till  it  reached  the  top  of  the  mine.  The 
copper  mines  constitute  at  present  by  far  the  most  important 
mines  in  Cornwall.  Pi'odigious  quantities  of  copper  are  r&ised 
there  annually.  It  is  not  much  more  than  100  veHrs  since  the 
mining  for  copper  commenced;  and  during  the  last  30  years  it 
has  been  carried  to  a  much  greater  extent  than  before. 

As  far  a>>  I  had  the  means  of  observing,  the  Cornish  mines  arc 
managed  with  very  considerable  skill.  The  machinery  is  alt 
good,  and  in  many  places  excellent.  They  are  obliged  almost 
every  where  to  use  steam-«ngines,  on  account  of  the  scarcity  of 
irater.  A  regular  monthly  statement  of  the  work  done  by  these 
•team-engines  is  collectea,  a  plan  which  has  been  attended  with 
much  good  e£fect  already.  The  best  Eteam-en^nes,  with  the 
coqpumption  of  one  bushel  of  coals,  raise  27,000,000  of  gallons 
of  water  one  toot  high.  The  little  waterwhich  can  be  collected 
is  apphed  to  drive  machinery  with  great  skill;  but  the  e> 
of  procuring  water  is  generally  so  great  as  to  render  s 
engines  preferable. 

If  I  were  to  presume  to  find  fault  with  any  partof  the  process 
followed  by  the  Cornish  miners,  it  would  be  the  manner  of 
washing  the  tin  ore  after  roasting  it.  The  tin  ore  is  always  mixed 
with  copper  pyrites,  iron  pyrites,  and  arsenical  pyrites.  Tog«t 
rid  of  the  arsenic  (or  mtmdic,  as  they  term  it,)  this  mixed  ore 
is  roasted  in  a  reverberatory  turnace.  The  powder  after  this 
process  is  washed  in  water;  and  by  that  means  the  tin  ort^  which 
IS  heavy,  is  easily  separated  from  the  copper  ore,  which  is  light 
~  Kow  it  appears  to  me  that,  by  this  roasting,  a  considerable  por- 


^ 
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into  a  fcind  of  pit,  to  cover  it  with  water,  stir  it  about,  and  after 
a  few  days-draw  off*  the  water  intoaseparatepit  Old  iron  thrown 
nto  this  water wDuldprecipitate  the  copper ;  and  1  am  persuaded 
hat  tbequitn^of  cojipor  thus  sared  would  much  more  than 
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pay  the  expense  of  the  process.     The  ore,  after  the  water  is 
dravm  of^  may  be  washed  in  the  manner  at  present  practised. 

The  names  by  wliich  the  Cornish  mines  are  distinguished  are 
usually  contrived  by  tKe  first  adventurers,  and  areolten  whim- 
sical enough.  The  term  hvet  (pronounced  witO,  prefixed  to 
every  mine,  is  said  in  the  Cormsh  language  to  signify  a  mine  t 
the  other  name  is  taken  from  some  accidental  circumstance  or 
other.  Thus  Dolkoath  was  the  name  of  an  old  woman  (Dorothy 
Koath)  who  lived  upon  the  spot  where  the  mine  began  workings 
Hu^  Alfi^  was  named  by  Mr.  Jenkins  after  his  son  Alfi^ 
Jenkins.  Huel  Providence  was  so  called  irom  tlu^  accidental 
way  in  which  the  vein  was  discovered. 

1  cannot  terminate  this  sketch  without  noticing  the  roads  in 
Devonshire  and  Comwnll.  They  are  by  far  the  worst  which  I 
have.seen  in  any  part  of  Great  Britain,  and  are  very  disgraceful 
to  both  counties.  The  road  from  Dorchester  to  Exeter  is,  I 
presume,  very  old.  The  great  object  seems  to  have  been  to  get 
upon  every  possible  hill;  and  the  country  is  so  hilly  that  Uie 
whole  road,  with  very  little  interval,  consists  in  steep  ascents  and 
descents.  Horses  cannot  possibly  drag  half  a  load  upon  it.  No 
great  skill  would  be  necessary  to  construct  a,  road  between  Dor> 
Chester  and  Exeter  almost  perfectly  level.  Why  this  is  not  done  ■ 
is  not  easy  to  conceive.  The  coimties  of  Dorset  and  Devon 
would  soon  pay  the  expense  in  the  difference  of  the  loads  which 
could  be  earned  from  place  to  place,  and  in  the  greater  ease 
with  which  the  level  road  could  be  kept  in  repair.  These  obser- 
vations £^ply  with  double  force  to  the  road  between  Plymouth 
and  Falmouth,  many  parts  of  which  are  as  badly  constructed  ai 
it  is  possible  for  them'  to  be.  In  a  country  where  the  internal 
communication  is  so  great  as  In  England,  it  is  amazing  to  see  so 
long  and  important  a  line  of  road  so  much  neglected. 


Article  VI. 

An  Actxunt  of  ike  Explosion  of  Inflammalle  Jk  which  very  lately 
occurred  in  the  Hall  Pit  at  Faffield.  Drawn  up  for  the 
«  Annals  of  Philosophy.'* 

I  pROHisxn  in  my  account  of  the  accident  which  occurred  in 
the  Collingwood  Main  Colliery,  which  you  have  inserted  in  the 
last  Number  c£  your  excellent  Journal,  that  you  should  hear 
fWim  me  again  upon  iJie  subject  of  explosions  in  coal-mines; 
but  I  did  not  expect  that  it  would  so  soon  have  fallen  to  my  lot 
to  record  an  accident  of  greater  importance,  from  the  number 
of  lives  which  were  lost,  than  Hal  of  the  Collingwood  Main 

Vox-  II.  N^'.V.  Z 
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ColKeiy.  On  Tuesday,  the  28th  of  September,  at  half-past 
twelve  p.  m.  the  inflammable  air  of  the  Hall  Pit  Colliery  at 
Fatfield,  distant  nine  miles  from  Sunderland,  exploded,  by 
which  thirly-two  pitmen  were  instantly  killed,  and  four  wound- 
ed. The  overman,  Mr.  Joseph  Noble,  reports  to  the  writ^  of, 
this  article,  "  that  the  same  morning  on  which  this  accident 
happened,  he  considered  himself  as  safe  in  this  colliery,  as  he 
was  at  that  rncMnent  in  his  own  house."  At  the  same  tune  it  is 
proper  to  remark,  that  three  explosions  of  inflammable  air  had 
taken  place  at  different  periods,  m  this  colliery,  by  which  three 
men  were  killed  each  time. 

This  explosion  is  supposed  to  have  been  occasioned  by  the 
filing  ofa  stone  from  the  roof  of  the  mine,  which  carried  the 
in£ammablc  air  with  it,  so  as  to  bring  it  into  contact  with  the 
pitmen's  candles.  All  the  men  who  were  in  the  workings  were 
itilled  J  and  of  the  four  young  men  who  were  at  the  shaft,  one 
was  killed  upon  the  spot,  and  three  escaped  with  life.  George 
Noble,  son  to  Mr.  Noble  the  overman,  informs  me  that  he  was 
one  of  the  people  employed  at  the  shaft,  and  had  the  good  for- 
tune to  escape,  with  the  exception  of  a  considerable  swelling 
over  the  whole  boijy,  which  continued  for  a  few  hours,  and  then 
gradually  subsided.  This  swelling  was  supposed  by  his  friends 
to  be  occasioned  by  the  carbonic  acid  gas  of  the  mine.  Tias 
young  m^n  also  mentions  that  he  heard  three  distinct  reports, 
which  suddenly  followed  each  other;  and  that  he  was  rapidly 
driven  to  the  distance  of  four  yards  by  the  violence  of  the  ex- 
plosion; and  about  this  time  he  was  deprived  of  sensation,  for 
the  first  circumstance  which  he  remembers  was  his  difficult  d 
breathing,  and  at  the  same  time  he  was  seized  with  pains  int 
different  parts  of  the  body.  He  is  now  (Sept^^SO)  perfectly 
jecovered,  though  still  very  weakly.  AU  the  unfortunate  men 
are  now  got  out  of  the  colliery,  with  the  exception  of  an  old 
man,  David  Redley,  who  held  the  appointment  of  deputy  over- 
man. 

This  coal-mine  was  understood  to  be  as  carefiilly  wjwked,  and 
as  free  from  danger,  as  any  mine  in  the  kingdom :  so  much  so, 
that  many  of  the  pitmen,  who  happened  to  be  at  their  own 
houses  at  the  time  when  the  explosion  happened  in  the  Hall  Pk 
Colliery,  could  not  believe  that  such  an  accident  had  occurred; 
and  all  persons  who  knew  the  Hall  Pit  Collie)?y  were  impressed 
with  the  same  favourable  opinion.  No  blame  whatever  it 
attachable  to  any  person  concerned  in  this  coUiery,  as  &r  as  I 
can  asceitain.  What  person  in  his  sober  aensea  will  believe  that 
the  present  mode  of  management  of  coal-mines  is  the  best  that 
can  De  devised  for  thepreventionof  such  accidents?  Agains^ 
such  melancholy  facts,  what  arguments  can  interested  persona 
bring?  How  dreadfiil  must  be  the  situation  of  those  hooeit 
4 
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and  iodustrioiu  pecmie,  who  know  not  how  soon  they  may  be 
**  gatb«vd  to  their  forefathers,"  by  &  sudden  and  violent  death ! 
How  long  are  such  frequent  catastrophes  to  be  permitted  ?  ITie 
Stare  Trade,  when  at  its  acme,  did  not  carry  such  horror  to  the 
feeling  mind  as  these  shocking  explosions. 

Sepl.  SO,  1813.  4iAfAiiiy()f. 


Article  VIL 


Experiments  on  the  Stability  of  Vessels  containing  a  fVell  m 
Board.     By  Col.  Mark  Beaufoy. 
(To  Dr.  lliomson.) 
MT  DEAR  SIR,  HackiMS  Witk,  CM.  9,  1813. 

Havtng  often  heard  of  the  fishing-vessels  employed  in  the 
North  Seas  being  lost,  and  that  no  part  of  the  vessels  came  on 
shore,  it  was  concluded  they  must  have  foundered  in  the  ocean; 
and  having  paid  some  attention  to  naval  arcbitecture,  J  was  led: 
to  consider,  if  the  cduse  of  the  sinking  of  vessels  occupied  in  the 
fisheries  might  not  be  partW  attributed  to  the  faullr  construction 
of  ^e  wells  it)  which  the  fish  are  preserved.  As  me  surest  road 
,  to  come  at  tacts  is  by  the  test  of  experiment,  I  have  taken  the 
liberty  of  troubling  you  with  the  Result  of  my  inquirieson  this 
subject,  which  I  hope  may  be  useful  in  saving  the  lives  and  pro* 
pertiee  of  our  countrymen. 

Having  caused  a  hc^ow  parallel  opipedon  to  be  made,  which 
measured  in  length  very  nearly  24  inches,  in  breadth  9  inches 
and  in  depth  7  inches;  it  was  loaded  until  it  was  immersed  in 
water  4^  inches,  or  exactly  one-half  of  its  breadth;  and  the 
ballast  was  so  adjusted  that  the  centre  of  gravity  of  the  figure 
was  precisely,  in  each  experiment,  Sj-  above  the  bottom,  or  la 
the  same  point  at  the  centre  of  gravity  of  the  displaced  fluid. 
This  concave  parallelopipedon  had  likewise  two  partitions,  dis- 
tant from  each  other  13"57  inches,  for  the  purpose  of  forming  a 
well;  this  well  had  also  a  deck,  the  under  side  of  which  was 
even  with  the  surrounding  fluid ;  when  the  figure  floated  in  an 
upright  position,  tiie  breadth  of  the  well  was  8^  and  the  depth 
*^  inches. 

By  comparing  these  experiments  together,  it  is  evident  that 
the  first  and  second  experiments  very  nearly  coincide:  the 
variation  may  justly  be  attributed  to  the  unavoidable  inaccuracy 
in  making  the  experiments;  and  the  conclusion  to  be  drawn 
from  the  near  coincidence  is,  that  th£  water  in  the  well,  when 
it  2 
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confined,  acti  as  ballast,  as  a  lump  of  ice  would,  on  the  suppo- 
•ition  that  ice  and  water  were  of  tne  same  specific  gravity. 

Experiment  the  third,  in.  which  the  holes  of  the  well  are 
open^,  and  the  water,  when  the  vessel  is  inclined,  permitted 
to  escape,  gives  avery  different  result.  The  vessel  in  this  case 
becomes  more  and  more  deficient  in  stability  as  the  inclination 
increases,  because  the  water  escapes  to  windward  ;  which  pro- 
duces the  same  eflect  as  if  go  much  ballast  was  placed  on  the 
lee  side:  therefore,  to  insure  the  safely  of  the  vessel,  by  pre- 
venting it  from  oversetting,  the  well-deck  must  be  as  much 
depressed  as  is  equal  to  the  greatest  inclination  the  vessel  may 
receive  by  the  pressure  of  sail;  but,  as  in  many  cases  the  capa* 
city  of  the  well  would  be  too  much  dhiiinlshed  by  placing  the 
Well-deck  so  low  down,  the  escape  of  the  water  might  be  pre- 
vented by  internal  valves,  which  would  close  of  their  own  accord 
by  the  action  of  the  fluid  when  running  out.  These  valves 
could  with  facility  be  kept  open  by  a  line,  one  end  being  fes- 
tened  to  the  valve,  and  the  other  end  coming  on  the  de<£;  by 
this  means  the  water  contained  in  the  well  could  be  shifted  for 
the  preservation  of  the  fish.  The  advantage  of  a  well,  it  is 
conceived,  might  be  usefiilly  employed  on  many  occasions:  for 
instance,  if  a  boat  on  shore  is  immediately  wanted,  and  ballast 
requisite,  it  is  evident  it  must  be  put  on  board  either  before  the 
boat  is  launched,  or  afterwards;  if  before,  it  becomes  heavy, 
and  difficult  to  move;  if  after,  time  is  lost;  but  not  so  with  a 
well  i  for  in  this  case  time  will  be  saved,  as  the  boat  will  take  in 
its  ballast  whilst  under  sail:  in  this  case  the  aperture  may  be 
mode  through,  or  by  the  side  o^  the  keel,  (as  it  matters  not  in 
what  part  of  the  body  tlie  orifice  is  made,}  and  stopped  with  s 
plug,  when  the  well  is  filled.  This  plug-hole  throi^h  the  well-, 
deck  will  suffer  the  air  to  escape  while  uie  well  is  filGng,  and  by 
its  insertion  both  holes  closed.  As  I  am  on  this  subject,  a  thought 
has  struck  me  which  may  be  deemed  worthy  of  consideration  or 
the  Public  Boards  connected  with  the  navid  department;  that  if 
the  orlop  deck  of  a  74-gunship  were  made  water-tight,  and  if  by 
accident  the  ship  got  aground,  or  by  any  other  cause  sprung  a 
dangerous  leak,  1  have  no  doubt  if  the  hatches  were  battened 
down,  and  otherwise  well  secured,  it  would  swim  by  this  deck, 
and  have  considerable  stability,  by  which  tlie  lives  of  the  crew,, 
and  the  materials  of  the  ihip,  woiud  be  saved. 
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Experiment, 

Oi.  Avoir  d. 
WeijAt  of  the  water  displaced  by  the  parallelopi-  \  e^Q.ne 

,   p^on  was J       ^ 

Weight  of  the  parallelopipedon  subtract   1 1 1  -56 

Remains  the  weight  of  ballast 447*50 

When  the  well  is  filled  muat  be  deducted  the~l  __.  -„ 
weight  of  water |26*-02 

'Remains  the  weight  of  balla&t  used  in  Ezperi'-')  ,„«  .- 
ment9  II.  and  Til ; \:..r     '^ 
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The  first  column  shows  the  deevee  of  inclination  produced  by 
the  w^hts  (Column  2.)  applied  to  a  lever  of  24-71  indies  in 
length,  I  remain,  my  dear  Sir, 

Your  much  obliged  and  &ithful 

Mai^k  Beautot. 


Article  VHI. 

Experiments  on  the  Nature  of  Axote,  of  Hydrogen,  and  t^' 
Ammonia,  and  upon  the  Degrees  of  Oxidation  of  which  Azote 
is  susceptible.  By  Jacob  Berzelius,  M.D.  F.R.S.  Professor 
of  Chemistry  and  Pharmacy  in  Stockholm. 

{Ondbatdfivn  p.  884.) 

Lkt  us  now  examine  the  composition  ot  nitrous  acid. 

Gay-Luseac,  in  a  memoir  on  tliis  subject,  has  endeavoured  to, 

prove  that  this  acid  is  formed  when  three  volumes  of  nitrous  gas 

are  condensed  by  one  volumeof  oxygen  gas ;  that  is  to  say,  that 

<n)e  TtJume  of  azote  rcijuirea  1}  volume  of  oxygen  to  be  con< 
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verted  into  nitrons  gas.  According  to  the  results  of  that  cele- 
brated chemist,  the  degrees  of  the  oxidation  of  azote  are  1,  2, 
2^  4;  butthat  series  does  not  correspond  with  what  we  have 
found  respecting  other  oxidable  bodies.  This  consideration 
renders  Gay-Lussac's  determination  of  the  composition  of 
nitrous  acid  doubtful. 

Mr.  Dalton  {New  System  of  Chemical  Philosophy,  ji.  231,)  ' 
determines  the  constituent;  of  this  acid  to  be  327  azote  and 
67'3  oxygen.  This  is  a  greater  proportion  of  oxygen  than  Gay- 
Liissac  obtained.  According  to  the  ingenious  manner  of  Mr. 
X>alton  of  expressing  chemical  compounds,  nitrous  acid  is  com- 
posed of  2  atoms  of  azote  and  :i  of  oxygen;  but  there  is  a 
strong  objection  against  this  hypothetic^  estimation.  If  we 
Eu;>pose  a  combination  of  2  atoms  of  one  body  with  3  of 
another,  we  have  equal  reason  to  suppose  the  possibihty  of  a 
combination  of  3  ^oms  with  A-,  5  with  6,  &c.  By  thus  in- 
creasing the  number  of  atoms  of  each  body  united  as  much  as 
the  possibility  of  mutual  contact  will  permit,  we  extend  the 
bounds  of  cnemicai  proportions  indeed,  but  almost  entirely 
destroy  the  doctrine  of  determinate  proportions. 

Among  the  experiments  to  determine  the  composition  of 

,   ^itrous  acid,  Mr.  Dalton  states,  that  the  greatest  quantity  (^ 

nitrous  gas,  which  one  volume  of  oxygen  gas  is  able  to  condense, 

.  amounts  to  3'6  volumes.     This  determination  deserves  the  more 

attention,  because  we  shall  find  that  it  exhibits  the  real  c<m9ti- 

tution  of  nitrous  acid; 

Sir  Humphry  Davy  in  his  Elements  of  Chemical  Philosophy, 
(vol.  i.  p.  265,)  informs  us,  that,  from  experiments  made  oh 
purpose,  he  considers  nitrons  acid  as  composed  of  4  volumes  of 
oxygen  gas  and  1  volume  of  azotic  gas.  According  to  this 
observation,  the  degrees  of  oxidation  qf  azote  wUl  be  1 ,  2,  4, 
5  :  but  in  this  series  we  do  not  find  the  number  S,  a  combina- 
tion which  would  certainly  have  appeared  had  tbe  series  been 
^act. 

I  published  myself  a  set  c^  experimaits  on  the.  composition 
of  nitrous  acid;  and  as  I  set  out  from  another  point,  I  had 
dificrent  results  from  those  which  I  have  stated.  I  examined 
diilerent  combinations  of  nitrous  acid  with  saline  bases,  and 
eqiecially  with  the  oxide  of  \end{jin7}.  de  Chim.  July,  1 81 3,)  a 
clftss  of  Salts  before  that  time  almost  wholly  unknown.  .  These 
experiments  prove,  1.  That  thenitrous  acid  forms  with  theoxide 
of  lead  three  different  compounds,  namely,  a  neutral  nitrite  and 
two  subsalts,  in  one  of  which  the  acid  is  combined  with  twice  as 
much  base  as  in  the  neutral  nitrite.  This  circumstance  prpves 
that  the  acid  must  contain  a  quantity  of  oxygen  which  is  a 
multiple  of  the  oxygen  in  the  base  by  an  even  number^  and  as 
that  niwbcr  can '  neither  be  2  nor  6,  it  must  ^eceesanly  ^be  1.  , 
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2.  T  showed  how  a  neutral  liitrite  of  ammonia  may  be  produced' 
and  I  have  proved  that  a  solution  of  this  salt,  not  too  concen- 
trated, exposed  to  a  temperature  of  from  lO*"  to  122°,  ia 
decomposed  with  effervescence,  disengaging  pure  azotic  gas 
without  any  change  in  the  neutrality  of  the  salt.  This  could 
not  happen  unless  the  acid,  supposing  azote  to  be  its  radicle, 
neutralized  &  quanti^  of  base,  the  oxygen  in  which  amounts  to 
\  of  that  in  the  acid,  or  to  ^  if  wc  suppose  nitric  to  be  the 
radicle.  In  that  case  the  series  of  the  oxidation  of  azote  will 
be  1,  2,  3,  5,  and  that  of  nitric  !,  2,  3,  *,  6;  and  here,  as  is 
the  case  with  sulphur  and  arsenic,  the  acid  in  ic  contains  the 
radicle  combined  with  i  ^  times  the  quantity  of  oxygen  that  the 
acid  in  ««  has.  According  to  this  determination,  nitrous  acid 
is  formed  when  one  volume  of  oxygen  condenses  3^  volumes  of 
nitrous  gas;  that  is  to  say,  that  one  volume  of  azote  combines 
with  1^  volume  of  oxygen.  Hence  this  acid  is  composed  by 
weight  as  follows : — 

Radicle 16-55    or     Azote 37-41 

Oxygen 83  4.5  Oxygen 62.59 


I  shall  now  add  some  proofs  of  the  justness  of  this  detenni* 
nation,  by  showing  that  what  Gay-Lussac  and  Davy  considered 
as  nitrous  acid  could  not  be  that  acid  in  reality.  One  of  the 
best  methods  of  doing  this  is  to  examine  what  passes  when  lead 
is  dissolved  in  neutral  nitrate  of  lead,  so  as  to  convert  the  nitric 
acid  of  the  salt  into  nitrous  acid.  (See  Ann.  de  Chim.  July, 
1812.)  To  avoid  long  circumlocutions,  I  shall  here  employ  a 
simple  and  short  method  of  expressing  determinate  oombina' 
tioQs,  which  1  always  use  in  my  annotations.*  Let  Az  =  azote, 

*  I  sball  take  Ihe  liberty  of  giTing  a  ihart  eipUuttlion  here  of  thti  metEiad, 
nbick  ig  foandcd  qd  iumelliiDg  (cry  amli^iii  lo  Ibe  corpiuculiu- h]r|iolh«fi 
sfDalton.  Il  is  known  (hat  bodin  ui  theirga^eous  Blateeillier  anile  in  equal 
Tolqinei,  or  one  Tolume  of  one  combiner  w<tb  8,  3,  &c.  volumea  of  Ihe  otber. 
Let  lu  express  by  the  initial  letters  of  the  DUme  of  each  aubslance  a  determl- 
nale  qtiantiiy  of  thai  suhtiance;  and  let  09  delermine  that  qnaatily  from  it* 
relatioo  in  weight  to  oiycen,  lioth  rakrn  in  the  gaseons  stale,  andiaeqonl 
Toinmei  ]  thai  i>  to  say,  the  specific  gravity  of  Ihe  substancei  in  Iheir  gaieoB) 
<late,that  of  oxygen  being  considered  as  unity.  I  have  made  choice  of  ozygea 
for  nnity,  becBui«it  const!  tuleii,  ai  it  were,  the  central  JiaiDtofchemislry,  and 
because  it  enters  more  frequently  (ban  any  other  lubstaace  into  compaandi  in 
Tatiaus  proportions,  and  ongdl  therefore  to  be  the  easiest  lo  add  or  subtract.  It 
■!  obvious  thai  Ihii  comei  to  the  wme  Ihinf;  an  Mr,  Dajtnn'i  weights  of  atoms  | 
bnl  I  have  Ihe  advantage  ovcrbim,of  not  founding  my  nnmben  on  an  fayputhetis, 
but  upoD  a  fact  well  known  and  proved. 

When  |wa  bodies  have  the  same  initial  letter  I  add  Ihe  second  letter  |  and 
■bonld  that  also  be  the  same,  I  add  to  the  initial  the  fint  consonant  of  Ihe  ward 
tbat  ditfers.  Ed  tile  class  of  combuatlbles  whicb  I  call  melattoids,  I  use  uily  tha 
inilial  letters.  For  eiauiple,S  •~uh>hnr,  Sa  a.  tin  (ifimriam),  St  ■■  anttmony 
(«iUuiB),C>— carbon,  Cu  »  copper  (cuprum),  M  «  muriaticum,  Ms  *•  mag- 
■esiom,  Ud  >z  naaguttie,  &c.    Thii  i>  all  tb«l  it  necevary  lo  aadentand  these 
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N  =  nitric,  O  =  oxygen,  and  P  =  lead  {pliimhan).  Az  + 
S  O,  according  to  Sir  Humphry  Da^j',  is  nitric  acid ;  and  Az 
+  4  0,  nitrous  acid.  According  to  the  resuil  of  my  experi- 
ments, nitric  acid  ought  to  be  represented  by  N  +  6  O,  and 

let  UB  write  Az  O,  N  O,  &c.  '  instead  <rf  Az  +  5  O, 
nitrous  acid  by  N  +  4  O.  Ta  abbreviate  these  signs  a  little, 
N  +  60. 

The  formula  which  represents  the  nitrate  of  lead  is  then 
'  Az  U  +  O  P,  and  that  which  represents  the  neutral  nitrite 
must  be  Az  0  +  P  O,  Hence  it  follows,  that  in  order  to 
reduce-  the  nitric  to  nitrous  acid  we  must  add  another  P,  and  we 
shall  have  Az  O  +  2  P  O.  There  will  be  no  disengagement 
of  nitrous  gas;  and  when  the  nitrate  has  dissolved  as  much  lead 
as  it  originally  contained,  no  nitric  acid  can  remain  in  it.  Svetj 
portion  of  lead  added  beyond  that  quantity  will  occasion  ^  dis; 
engagement  of  nitrous  gas,  and  will  form  a  nitrite  containing  a 
still  greater  excesSjof  base,  namely,  Az  O  +  4  P  O.  Let  us 
examine  whether  this  happens  or  not. 

To  my  experiments  on  the  formation  of  nitrite  of  lead,  I  have 
proved  that  the  solution  of  the  lead  was  always  accompanied  by 
the  disengagement  ^nilrou*  gas.  This  circumstance  appears  at 
first  to  give  a  decisive  proof  agfunst  the  determination  of  Davy; 
but  this  proof  is  only  apparent;  for  whatever  be  the  composition 
of  nitrous  acid,  it  ia  easy  to  prove  that  its  formation  ought 
always  to  take  place  without  the  evolution  of  nitronsjras,  iii 
consequence  of  the  property  which  the  two  acids  have  of  forming 
subsalts  in  different  degrees  of  saturation;  and  if  we  consider 
the  evolution  of  nitrous  gas  as  a  necessary  consequence  of  the 
formation  of  nitrous  acid,  it  will  not  be  possible  to  form  any  idea 
of  the  interior  of  the  operation.  The  disengagement  of  nitrous 
gas  depends  upon  another  cause,  which  1  have  already  pointed 
out  in  my  memoir  on  the  nitrites.  {j4nn.  deChtm.July,  1812.) 
It  is  owing  to  the  property  which  the  neutral  nitrites  have  of 
being  decomposed  at  a  temperature  between  177"  and  212°, 
with  the  disengagement  of  nitrous  gas,  and  the  formation  of 
.  subnitrates;  and  this  happens  equally,  though  there  be  no  lead 
to  dissolve.  This  disengagement  is  much  slower,  if  the  solution 
be  diiute;  but  in  concentrated  solutions  it  takes  place  with 
effervescence.  We  mustf  then,  ascribe  the  evolution  of  nitrous 
gas  in  the  above  experiment  to  the  decomposition  of  a  small 
portion  «f  nitrite  immediately  alter  its  formation.  To  prove  the 
truth  of  this  opinion,  I  digested  a  solution  often  parts  of  neutral 

fbnnula".  Tlieonly  Ihin);  ihat  rrmaios  (a  rrnder  the  use  ortbcmmore  gracra), 
it  (o  daienn'.M  curnctiy  ibe  Bpccific  cravitjr  %(  the  (■«««.  I  tball  fublUh  bei*^ 
ftflef  ttUiMerUtliiui  aj/au  tbUiabjecl. 

Cookie     ■ 
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nitrate  of  lead  with  metallic  lead  in  an  apparatus  proper  to 
(^ect  the  eas  which  might  be  evolved.  The  apparatus  waa 
surroundedwith  hot  water,  into  which  I  had  put  a  thermometCT. 
When  the  water  acquired  the  temperature  of  131°  the  lead 
begimto  tamifih,  and  at  140°  it  was  covered  with  a  white  crust, 
and  the  liquid  b^ran  to  acquire  a  yellow  colour  at  1 67°.  There 
was  a  sensible  action  between  the  lead  and  the  liquor,  but  still 
without  any  disengagement  of  gas.  At  176"  bubbles  of  air 
slowlyformed,  and  the  action  was  increased.  I  then  diminished 
the  temperature  to  '\fi1°,  and  I  kept  it  nearly  at,  that  tempera- 
ture for  86  hours.  There  bad  disengaged  about  -jL-th  of  a  cubic 
inch  of  gas,  which  was  a  mixtm'e  of  nitrous  gas  and  of  azotic 
ra&  driven  from  the  solution  by  the  elevation  of  the  temperature. 
The  lead  wa«  entirely  covered  by  a  white  crystalline  crust;  and 
a  quantiW  of  the  same  substance  crystallized  on  the  inside  of  the 
glass  durmg  the  cooling.  The  liquor  had  a  fine  yellow  colour, 
which  it  retained  even  when  cold.  On  examining  it,  I  feund 
that  it  contained  a  small  quantity  of  nitrate  of  lead  not  decom- 
posed, and  neutral  nitrite  of  lead,  to  which  it  owed  its  colour. 
The  white  crystalline  precipitate  was  the  first  subnitrate.  When 
heated  it  lost  3  per  cent,  of  water;  and  when  raised  to  a  red 
heat,  19  per  cent,  of  nitric  acid  we/e  disengaged,  leaving  78 
parts  of  yellow  oxide  of  lead.'  This  experiment  proves  that  the 
nitrite  may  be  formed  without  the  disengagement  of  nitrous  gas  J 
and  it  is  evident,  that  when  nitrous  acid  is  formed  at  the  same 
time  that  the  base  increases  in  quantity,  it  is  the  nitric  acid  that 

2[ht  in  the  first  place  to  combine  witn  thdt  excess,  because  its 
nity  for  the  oxide  of  lead  is  stronger  than  that  of  nitrous 
acid.  After  this  long  but  necessary  digression,  we  will  resume 
our  examination  of  the  decomposition  of  nitrate  of  lead  by  lead 
in  the  metallic  state. 

We  have  said  that  when  Az  O  +  P  O  has  dissolved  ao  ' 

additional  P,  it  is  converted  into  Az  O  +  2  P  O;  that  is  to 
W,  when  100  parts  of  nitrate  of  lead. have  dissolved  62-1  parts 
of  lead  (a  quantity  equal  to  that  previously  contained  in  the 
nitrate),  the  whole  is  converted  into  nitrite :  and  wht  n  a  greater 
quantitv  of  lead,  as,  for  example,  70  parts,  is  dissolved,  a  con- 
siderarae  quantity  of  subnitrite  at  a  maximum  myst.be  tbrmed, 
at  the  expense  of  the  nitrous  acid  of  tlie  nitrite;  but  1  have 
proved  tnat  lOOpartsof  nitrate  of  lead  are  capable  of  dissiilvin;^  ■ 
?7it  parts  of  lead  before  any  perceptible  trace  of  subniirilc  at 
ft  maximum  can  be  discovered  (..^nff.  de  C/iim.  July,  1812); 
that  is  to  say,  that  the  same  subnitrite,  which  is  already  formed 
9hen  the  liiiuor  has  dissolved  Si^-  parts  of  lead,  continues  still 
to  be"  formed  till  the  liquor  lias  dissolved  78  parts  of  lead.  '1  his 
experiment  proves,  then,  that  nitric  acid  has  more  oxygen  to 
-  low  before  it  is  converted  into  sitroas  add  Uian  is  cunsis^^^l^^ 
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with  the  detennination  of  Daw.  Hence  it  fellows  that^ 
difierence  between  nitrous  and  nitric  acids  must  be  greater  than 
between  Az  +  *  O  and  Az  +  5  O, 

But  if  we  suppose  nitric  acid  to  be  N  +  6  O,  and  nitrons 
acid  to  be  N  +  4  O,  we  shall  find  that  it  will  a&rd  a  sadsfac- 
torr  explanation  of  all  the  phenomena. 

To  understand  completely  the  experiment  in  question,  we 
must  divide  the  operation  into  three  periods.  The  Jirst  period 
ConUnues  till  one-half  of  the  nitric  acid  is  decomposed  by  a 
second  quantity  of  lead  dissolved.  There  is  formed  at  first  some 
first  subnitrate  and  some  neutral  nitrite;  then  the  subnitrate 
be^ns  to  be  decomposed,  and  to  be  converted  into  subnitrite. 
At  the  end  of  this  period  the  liquor  contains  first  subnitrate 
(N  O  +  2  P  O)  and  first  subnitrite  (N  6  +  2  P  O).  The  * 
second  period  terminates  when  two-thirds  of  the  nitric  acid  are 
converted  into  nitrous  acid,  and  one-third  remains  still  unde- 
composed.  The  nitrate  has  then  dissolved  Ij-  as  much  lead  as  it 
contained  at  first;  that  ts  to  say,  78  parts.    The  solution  while 

cooling,  deposites  second  subnitrate  (N  O  +  3  P  O)  mixed 
■with  a  great  quantity  of  the  first  subnitrite  (N  O  +  2  P  Q). 
It  is  to  be  understood  that  I  suppose  no  nitrous  gas  to  be  dis^- 
gaged.  This  disengagement  produces  no  effect  upon  the  ulti- 
mate results  of  this  operation^  but  when  it  takes  place  the  quan- 
tity of  subnitrite  at  the  end  of  the  second  petiod  is  diminished 
in  consequence,  whd^eat  the  same  time  that  of  the  subnitrate  is 
increased.  The  third  period  terminates  when  the  whole  of  the 
nitric  acid  is  decomposed.  The  nitrous  acid  is  then  united  with 
a  maximum  of  oxide,  and  forms  a  subsalt,  which  may  be  repre- 
sented by  this  svmbol,  NO  +  4  P  O;  that  is  to  say,  that  the 
nitrous  acid  and  base  contain  equal  quantities  of  oxygen.  The 
nitrate  has  now  dissolved  2i  as  much  lead  as  it  contained  before 
the  commencement  of  the  experiment;  that  is  to  say,  1S74-: 
but  it  is  very  difficult  to  carry  the  experiment  so  fer,  and  that 
from  two  causes:  the  subnitrite  at  a  maximum  covers  the  lead 
■with  a  crust,  and  that  prevents  the  mutual  action  between  the 
metal  and  the  liquid;  and  if  we  add  new  lead,  the  subnitrite  at 
a  minimum  whicn  is  in  the  solution  being  too  dilute,  and  being 
mixed  with  a  great  quantity  of  subnitrite  at  a  maximum,  acts 
only  very  weakly  upon  the  metal.  In  several  of  my  experi- 
ments, I  have  Without  difficulty  dissolved  127  or  130  parts  of 
leadby  lOOofnitrateof  lead.  M.  Chevreul,  who  has  repeated 
apart  of  my  experiments,  has  succeeded  in  dissolving  1 35  parti 
of  lead  in  100  of  nitrate  in  two  successive  experiments.  {Jnn. 
de  Chim,  July,   1812.*)     This  approaches  pretty  nearly  to  the 
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true  limit  In  my  experiments  I  always  found  that  the  liquor, 
which  after  an  ebullition  continut-d  for  12  or  16  hours  floated 
over  the  lead  covered  with  subnitrite  at  a  maximum,  deposited 
unong  the  crystals  of  this  subnitrite  a  notable  quantity  of  sub- 
nitrite  at  a  muiimuin,  and  of  course  l.'iO  parts  of  lead  are  lesi 
than  the  nitrate  was  actually  capable  of  dissolving. 

It  is  clear  that  if  nitrous  acid  were  Az  +  4  O,  and  azote 
were  considered  as  a  simple  substance,  the  greatest  quantity  of 
lead  which  could  possibly  be  dissolved  by  100  parts  ot  nitrate  of 
lead  would  be  87  part«;  since  that  quantity  being  dissolved,  the 
quantity  of  o^gen  remainiug  in  the  nitrous  acid  would  be  equal 
to  that  in  the  oxide  of  lead  combined  with  the  acid.     I^  ou  the 

ku  verified  some  of  nj  Dninerical  rtsnits.  to  &  lubirqnenl  pnprr  he  bai 
eDdcavvnred  to  prove  that  notwilhstmndinit  Ihe  hariaony  of  our  resolta,  I  liav* 
deceived  rafielF  io  the  eiplanatioD  which  I  have  giico  of  Ihe  pheoomens. 
Tbemiay  of  M.  CheTroul  has  giTen  me  mucb  plrature,  aod  Me  objeclianB  are 
really  founded  an  (iperimeiiu  ;  but  be  has  Dot  perceived  that  if  my  eiplaoo- 
tloa  here  waa  faBllj,  ^d  if  the  soe  which  he  has  inbstilnled  in  ill  place  were 
■Bore  sorrect,  be  would  have  refuted  me  DOl  ooly  Id  Uiis  point,  bat  in  every 
■hing  irlaliag  to  chemical  proportiooi  |  for  theie  proporlioni  orver  cao  be 
ttse,  if  a  single  eiceplioo  to  them  exists.  H.  Cbevrent  endeavoured,  for 
example,  tadetermiBC  the  water  of  crystalliiation  of  Ihe  siiboltrite  at  a  ' 
miaimnm,  which  heconiiders  as  the  neutral  nitrite,  and  he  fiodt  it  inferior  la 
qsantiiy  to  that  determined  by  my  calculstiooi.  We  have  wen  that  the  lub- 
niliite  at  b  minimum  ii  always  accompanied  by  a  inbuiirale,  at  U,  Chevrenl 
bat  likewiM  obterved.  If  the  sobnilrile  coltecled  at  the  end  of  the  flnt  periotf 
of  the  speratioD  he  examined  we  shall  flodtwo  subsalts,  the  first  n  subni- 
trale,  Ihe  second  a  subnilrite,  mixed  together.     Thii  mixture,  when  analysed, 

E 'res  far  residue  the  same'quiLatiiy  of  oxide  which  Ihe  first  subnitrate  wanlj 
•e  given  if  It  had  been  pure)  that  is  to  say,  that  the  first  subititrite,  sup- 
poiing  il  pare,  would  have  given  the  tame  quantity  nf  oxide  that  the  miilnre 
gave.  But  the  snbollrite  conUin*  water  of  cryitalliiation,  and  the  snboilratD 
contains  oone.  Hence  when  the  mixture  is  analysed  it  will  give  more  acid  and 
Ins  water  than  calculatioU  indicates  in  the  pore  9ubnilrile,  Heitce  M.  diev- 
rml  has  made  a  jnst  obServ«Iion;  but  which,  when  all  things  are  ronsidered, 
does  not  lead  to  the  conaequenee  that  he  has  drawu  from  ii.  This  dislio^uiiheil 
chemist  observes,  that  ihe  precipitate  formed  in  the  solulion  oF  eubo'irite  of 
lead  by  the  addiiion  of  naler  is  rather  a  carbonate  than  a  snbnilrair,  pro- 
diced  by  Dildatien.  I  am  obliged  to  coDtradici  him  in  this  puial  i  for  la 
OUMof  my  experiments  did  this  precipitate  ever  dissolve  wiih  elervetcenre  <■ 
nitricacid.  M.  Chevrrul  observea,  likewise,  that  the  auhnilrile  ala  maximum  ■ 
analysed  bjbitn  was  not  so  much  coloured  n>  1  had  described  ilv  and  iofact  I 
Ixve  been  mnch  lorprlaed  in  my  latter  experiments  at  obtaioi^g  i»o  kindu  of 
trji^li  of  sahnilrate  at  a  maximum,  Ihe  one  reddish,  the  other  pale  yellow, 
wilh  a  slight  lint  of  red.  The  eiisleace  of  more  than  two  snbniliites  b^iug 
contrary  ta  the  theory  of  chemical  proportioos,  these  (»o  salrs  ailractrd  my 
close  attention.  After  a  rigoroni  enunioBlion,  I  fonnd  (hat  both .  were  Ihe 
noe  sabsatt,  the  one  variety  crystallized  mure  regularly  than  ihe  other,  at 
was  abvioui  when  they  were  viewed  through  ibe  microscope.  The  pale  tub- 
nit  is  deposited  during  the  process,  and  when  a  solution  cnntaininc  'I  is  sud- 
denly cooled.  If  we  Iben  beat  the  liquid,  and  Allow  II  to  cooUluwIv.  the 
nme  subsalt  oryttalliles  regularly  in  small  prisms,  farming  red  colxored 
groups.  lu  repeating  the  analysis  of  Ibis  salt,  I  found  that  itconia'nrd  uaier 
•r  crystal liialion  nmOHDling  to  188  pel  crnt.)  and  tha^  100  parlt  ornitr>Hi 
acid  are  combined  ioil  with  1237  pUti  of  oxide  of  lead,  oifoar  tima  wioucb 
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other  side,  azote  is  considered  as  an  oxide,  and  the  nitrous  add 
be  represented  by  N  +  S  O,  tiie  greatest  quantity  of  lead  that 
can  be  dissolved  by  lOOofnitrateof  lead  will  be  111*45;  while 
experiment  shows  that  it  can  dissolve  ISO.  I  think,  then,  that 
in  the  present  state  of  our  knowledge  what  I  have  stated  may 
be  considered  as  a  decisive  p^oof  that  nitrous  acid  is  composed 
of  1  volume  (atom  or  proportion)  of  mtric  and  4  volumes  of 
oxygen ;  and  that  it  may  be  represented  by  M  +  4  O. 

Let  us  now  examine  what  the  combinations  may  be,  called 
mtrous  acid  by  Gay-Lussac  and  Davy.  It  is  welt  known  that 
the  more  powerful  acids  can  hardly  ever  be  produced  without  the 
presence  of  some  oxide  to  serve  them  as  a  base.  This  is  the 
case  with  sulphuric,  nitric,  muriatic  acids,  Sec.  I  have  endea- 
voured to  prove,  likewise,  that  the  oxides  of  the  same  radicle 
often  combine  together  in  the  same  manner  as  oxides  with  diffe- 
rent radicles.  IT  in  the  experiment  of  condensing  oxygen  ^ 
by  means  of  nitrous  gas,  nitrons  acid^may  serve  as  a  base  for 
nitric  acid,  it  is  obvious  that  the  two  acids  must  combine  in  such 
proportions  that  each  shall  contain  equal  qusntities  of  oxygen, 
or  mat  the  one  shall  contain  2,  3,  &c.  times  as  much  oxygen  as 
the  other.  If  we  suppose  that  the  acids  combine  in  such,  a  pro- 
portion that  both  contain  equal  quantities  of  oxygen,  this  com- 
oination  will  consist  of  2  volumes  of  nitrous  gas,  and  0*9,  or 
almost  a  volume,  of  oxygen  gas.  This,  in  all  probability,  is  the 
nitrous  acid  of  Sir  Humphry  Davy.  If  to  the  preceding  mix- 
ture we  add  another  volume  of  nitrous  gas,  we  shall  have  the 
nitrous  acid  of  Gay-Lussac,  in  which  the  nitric  acid  ctHitaiDS 
twice  as  much  oxygen  as  the  nitrous  acid. 

Let  us  now  turn  our  attention  to  ammonia.  We  know  that 
its  alkaline  nature  indicates  the  existence  of  oxygen  in  it;  tor, 
on  the  contrary  supposition,  one  of  the  strongest  saline  bases 
would  be  an  exception  to  the  general  rule,  antTwbuld  iail  in  its 
analogy  to  bodies  of  a  similar  nature.  I  have  shovm  that  am- 
monia, to  judge  Irom  the  quantity  of  it  necessary  to  neutralise  an  ' 
acid,  must  contain  about  46'88  per  cent,  of  oxygen :  but  we  have 
Been  that  the  combinations  which  nitric  acid  forms  with  saline 
bases  would  not  be  proportional  to  the  laws  of  chemical  combi- 
nations, unless  azote  contained  oxygen ;  and  as  azote  is  one  of 
the  constituents  of  ammonia,  we  see  in  consequence  that  the 
presence  of  oxygen  in  that  alkali  is  rendered  very  probable,  or 
rather  is  pitived. 

When  I  Grst  convinced  myself  that  ammonia  must  coptain 
oxygen,  I  considered  it  as  composed  of  azote,  hydrogen,  and 
oxygen,  according  to  the  experunents  of  Sir  H.  Davy.  Some 
time  alter,  tlie  experiments  of  Berthollet,  jmi.  of  Henry,  and 
Davy,  proved  that  ammonia,  when  decomposed,  fumisbes  a 
quantity  of  azote  and  hydrogen  equal  iu  weight  to  th«  portion  of 
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alkali  decomposed.  Of  course  this  first  conjecture  was  ill- 
founded.  I  men  bad  recourse  to  another  expl^iation,  namely, 
that  ammonia  is  the  oxide  of  a  metal,  which  metal,  with  a 
smaller  quantity  of  oxygen  than  exists  in  ammonia,  constitutes 
hydrogen ;  and  with  a  greater  quantity,  azote.  I  thought  that 
the  electro-chemical  di&rence  between  these  two  oxides  might 
be  explained  by  a  change  in  the  original  electric  modification  of 
the  metal.  The  quantity  of  oxygen  in  azote  ought  to  be  in  a 
determinate  ratio  to  that  in  atnmonia:  and  I  found  that  if  we 
8iq>po8e  that  the  radicle  of  the  alkali  combines  with  1-^  times  sa 
much  oxygen  in  azote  as  in  ammonia,  then  all  the  calculations 
on  the  proportions  of  constituents,  both  in  the  alkali  and  ia 
azote,  correspond  in  an  admirable  manner. 

As  for  the  oxygen  of  hydrogen,  I  found  that  it  was  very  dif- 
ficult to  prove  either  its  existence  or  its  quantity ;  because  the 
oxygen  of  the  azote  in  ammonia  being  suotracted  from  that  of 
the  alkali,  there  remained  only  a  quantity  so  exceedingly  small 
that  it  does  not  exceed  the  difierence  exhibited  by  the  most 
careful  experiments — a  difierence  always  occasioned  by  the  im- 
perfection of  our  methods.  It  was  therefore  doubtful  whether 
hydr<M;en  contained  oxygen  or  not;  and  experiments  did  not 
speedily  promise  to  throw  any  light  on  the  subject ;  but  I  am 
able  at  present  to  prove,  in  a  manner  that  appears  to  me  deci- 
sive, that  hydrogen  contains  no  oxygen,  and  that  none  of  our 
calculations  on  l£e  laws  of  chemical  proportions  gives  us  a  righf 
to  suspect  that  it  contains  any. 

Proofs  of  the  non-existence  (^Oxygen  in  Hydrogen. 

1.  Carbonic  acid  gas  condenses  twice  its  volume  of  ammo- 
ntacal  gas,  and  forms  subcarbonate  of  ammonia. 

2.  This  subcarbonate  decomposes  without  efiervescence  the 
nitrate  of  lead,  and  without  altering  the  neutrality  of  the  nitrate 
which  is  in  excess.  The  carbonate  obtained,  and  analysed  is 
composed  in  such  a. manner  that  the  carbonic  acid  contains 
exactly  twice  as  muth  oxygen  as  the  oxide  of  lead.  It  follon's 
that  it  ammonia  contains  oxygen,  two  volumes  of  ammoniacal 
gas  contain  just  half  as  much  oxygen  as  one  volume  of  carbonic 
acid ;  that  is  to  say,  that  ammonia  contains  exactly  one-fourlli 
©f  its  volume  of  oxygen  gas. 

3.  Ammoniacal  gas  decomposed  by  electricity  gives  two  vo- 
lumes of  gas,  1^  of  which  are  hydrogen,  and^  volume  azotia 
gas. 

4.  Azotic  gas  being  an  oxide,  it  follows  that  the  oxygen  which, 
it  contains  is  proportional  to  the  additional  quantities  which  it 
absorbs  in  the  subsequent  degrees  of  oxidation ;  that  is  to  say, 
ia  order  to  become  nitrous  oxidf  gas.  Now  this  ratio  will  be  a 
quantity  equal,  or  double,  or  one-nali  Let  us  sU{)pOBe,,at  £rs^ 
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that  azote  contains  only  -^  as  much  oxygen  as  that  which  it 
absorbs  in  order  to  become  nitrous  oxide  ga*.  If  we  subtract 
this  quantity  from  the  whole  oxygen  which  ought  to  exist  in 
ammonia,  there  remains  to  be  found  in  the  hydrc^n  a  quantity 
of  oxygen  surpassing  it  in  weight.  On  the  other  hand,  azote 
cannot  contain  twice  as  much  oxygen  as  that  which  it  absorbs 
in  order  to  become  nitrous  oxide  gas,  because  that  double  quan- 
tity weighs  more  than  the  who!e  m  the  azote  itself.  Hence  azote 
can  neither  contain  more  nor  less  oxygen  than  a  quantity  equal 
to  that  which  it  absorbs  in  order  to  become  nitrous  oxide  gas; 
but  one  volume  of  azotic  gas  forms  nitrous  oxide  gas  by  com- 
bining with  half  a  volume  c^ oxygen  gas.  Therefore  azotic  gas 
contams  half  its  volume  of  oxygen. 

5.  We  have  seen  that  two  volumes  of  ammoniacal  gas  contain 
half  8  volume  of  oxygen  gas,  and  produce  one  volume  of  azotic 
gas,  in  which  half  a  volume  of  oxygen  gas  is  contained.  Of 
consequence  no  oxygen  remains  for  the  hydrogen  gas. 

It  follows,  then,  that  the  oxygen  supposed  from  calctdation  to 
exist  in  ammonia  is  precisely  equal  to  that  demonstrated  by  the 
same  means  to  exis^  in  azote.  Therefore  hydrogen  cannot  con- 
lain  any  oxygen.— Q.  E.  D. 

But  what,  then,  is  the  constitution  of  ammonia,  if  hydrogen 
be  an  element,  and  azote  an  oxide?  I  think  it  not  unlikely 
that  some  chemists  will  lay  hold  of  this  circumstance  to  revive 
die  ingenious  fictions  of  Beccher  and  Stahl  in  favour  of  phlo- 
OTston,  by  making  hydrogen  act  the  part  ascribed  to  phlojHston ; 
but  1  do  not  think  that  this  improbable  hypothesis  will  gain 
much  by  the  explanation  of  the  composition  of  ammonia ;  for  if 
combustibility  depend  upon  the  presence  of  hydrogen,  in  the 
combustible  body,  it  follows  either  that  azote  contains  hydrogen, 
or  that  it  is  an  exception  to  the  general  rule.  We  have  no 
more  reason  to  consider  the  radicle  of  ammonia  as  composed 
of  a  base  unknown  rendered  combustible  by  hydrogen,  than  to 
form  the  same  supposition  with  regard  to  potassium  and  iron ; 
an  opinion  which  has  been  alternately  combated  and  defended 
by  one  of  the  most  celebrated  chemists  of  our  days. 

If  azote,  as  we  have  seen,  is  composed  of  oxygen  and  a 
combustible  radicle,  ammonia  must  be  composed  of  two  com- 
bustible bodies,  combined  with  a  single  portion  of  oxygen 
common  to  boA ;  but  I  have  shown  [Ann.  de  Chim.  Ixxx.  3t>) 
that  this  is  the  kind  of  composition  which  characterizes  the 
productions  of  the  organic  nature,  from  which  ammonia  itself 
always  derives  its  origm.  We  may,  then,  consider  it  as  the 
oxide  of  a  com I'ounn  radicle,  as  is  the  case  with  tartaric  acid, 
sugar,  &c.  In  these  bodies  the  combination  of  the  oxygen  witti 
one  of  their  combustible  radicles,  to  the  exclusion  of  the  other, 
occasions  decomposition.    We  can  no  more  say,  then,  tbaf 
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ammonia  is  composed  of  azote  and  hydrogen,  than  we  can  that 
sugar  is  composed  of  carbonic  oxide  and  hydn^en,  or  of  carbon 
and  water;  because  the  very  instant  that  the&e  last  substances 
are  formed  the  organic  compouDd  ceases  to  exist  as  such. 

In  the  present  state  of  our  knowledge  we  must  consider 
ammonia  as  the  oxide  of  a  conuxiund  radicle ;  and  the  formula 
expressing  the  composition  of  the  radicle  will  be  N  +  3  H,  and 

tViat  for  ammonia  N  H  +  O.  It  is  easy  to  see  that  by  this 
explanation  the  phenomena  presented  by,  ammonia  will  cease  to 
be  anomalous,  and  that  the  analogy  of  ammonia  with  other 
bodies  is  perfectly  restored. 

We  have,  then,  two  combustible  bodies,  which,  by  umdng 
with  hydrogen,  produce  compound  and  oxid&ble  radicles; 
namely,  nitric  ana  carbon.  A  radicle  composed  of  nitric  and 
hydrogen  constitutes  the  base  of  ammonia ;  a  radicle  composed 
Oi  carbon  and  hydrogen  constitutes  the  principal  base  of  vegeta- 
ble bodies;  a  triple  radicle  composed  of  carbon,  nitric,  and 
hydrogen,  ^x>nstitutes  the  base  of  animal  bodies.  It  is  by 
varying  on  the  one  hand  the  proportions  of  the  constituents  of 
the  radicles,  and  on  the  other  that  of  the  degrees  of  oxidation, 
that  nature  with  so  few  elementary  principles  produces  that  pro- 
digious diversity  of  organic  products. 

\Vhat,  then,  is  the  amalgam  produced  by  the  decomposition 
of  ammonia?  Certainly  not  the  ammonia  itself  combined  with 
hydrogen  gas  and  mercury,  as  Thehard  and  Gay-Lussac  have 
concluded  from  experiments  far  indeed  from  being  conclusive:* 
nor  is  there  any  other  way  of  explaining  this  phenomenon,  at 
once  siii<rular  and  perfectly  analogous  to  what  happens  with  the 
other  alkalies,  than  to  consider  the  amalgam  as  composed  of 
mercury,  and  theradicleeitherof  ammonia  or  of  azote,  though 
the  lost  is  the  least  probable.  If,  on  the  other  side,  it  is  the 
radicle  of  ammonia  which  is  combined  with  mercury,  we  have 
the  curious  phenomenon  of  a  compound  metallic  body. 

Before  leaving  this  subject  I  trust  I  shall  be  permitted  to  draw 
the  attention  of  the  reader  to  some  circumstances  relative  to 
ammonia  and  its  compounds,  which  are  well  deserving  of  con- 
sideration : — 
.    I.  How  comes  it  that  mlric,  a  body  so  strongly  electro- 

■  It  mt!  takm  for  granted  Id  th«e  cxprrimenti  (hsl  an  unmAnisfBl 
amalgaiD,  fnnaei  ia  liquid  nmrnania,  bnl  aflerwdrdt  &xr4  b;  a  kind  of  con- 
eeUtian,  oughl  to  conlaia  no  waier.  Il  h  taty  to  see  bow  litlle  ti'tce  (tail 
argument  of  Gay-Ltusac, and  Tbpnard  on^l  to  bave,  when  raerCDTy  ilaeif  la 
ordinary  circuiuhtancei  caoaol  be  drprired  of  all  the  water  wiih  which  it  i* 
penetrated  without  being  boiled.  Yet  in  ttaia  amalgam,  rormed  In  the  Qiidtl  of 
watei,  and  li-u  timea  leii  lienselhan  ncrcurj,  a  drjnea'^  to  alxolale  m  mppoard 
to  eziBt  that  it  does  not  caolnla  water  enaUKk  to  OJlldifC  tk«  infiBitcl;  inMll 
quantiij  of  melal  combioed  nitli  the  meicwj. 
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nef^ve,  produces  with  bydrog^,  which  is  feebly  electron 
positive,  a  radicle  Btroof^ly  electro -positive  ?  It  will  be  said, 
because  the  hydrogen  in  ammonia  is  combined  with  less  oxygen 
tiian  in  water,  and  because  Thenard  and  Gay-Lussac  have 
observed  that,  when  in  organic  compound^  the  iivdri^en  is  to 
the  oxygen  as  in  water,  the  compounds  are  neither  acid  nor 
alkaline;  but  when  the  quantity  of  oxygen  exceeds  thb  ratio  the 
substances  are  acids.  The  observation  of  the  French  chemists 
is  interesting,  but  it  proves  nothing;  for  in  acetic^  acid,  which 
is  one  of  the  strongest  vegetable  acids,  the  oxygen  is  to  the 
hydrogen  precisely  m  the  same  ratio  as  in  water ;  and  the  sul- 
pnuret  and  telluret  of  hydrogen  preserve,  in  spite  of  the  pre- 
sence of  hydrogen  and  the  absence  of  oxygen,  the  electro-n^a- 
tive  nature  of  sulphur  and  tellurium ;  so  that  hydrogen  does 
not  appear  of  itaelf  to  determine  any  thing  respecting  the  elec- 
tro-chsmicat  nature  of  a  compound.  There  remains,  therefore, 
something  at  the  bottom  of  this  fiict  which  we  do  not  under- 
Gland. 

2.  Water  is  composed  of  1175  hydrogen  and  88-25  oxygen, 
and  nitric  acid  likewise  of  11'71  nitric  and  86"29  oxygen.  In 
azote  the  nitric  is  combined  with  l^-  times  as  much  oxygen 
as  in  ammonia  is  combined  with  the  hydrogen  and  nitric  toge- 
ther; that  is  to  say,  that  according  to  the  estimations  which 
^pear  at  present  t^e  most  correct,  the  weight  of  the  hydrogen 
in  ammonia  is  precisely  one-half  of  that  of  the  nitric.  Is  this 
merely  accidental  ?  or  is  there  some  connection  of  cause  which 
occasions  it?  Can  we  suppose  that  nature,  in  modifying  the 
electfo-chemical  state  of  the  radifle  of  ammonia,  produces  from 
it,  under  different  and  unknown  circumstances,  sometimes 
hydrogen,  sometimes  the  suboiude  of  nitric?  Is  it  possible  that 
the  nitric,  that  is,  the  electro-chemical  modification  wliich 
renders  it  capable  of  forming  an  acid,  never  exists  without 
oxygen ;  and  that  on  that  account  azote,  though  a  compound, 
bames  all  our  attempts  to  reduce  it :  and  consequently  the  com- 
bustible radicle  can  never  exist  alone  under  any  other  forms  than, 
those  of  ammomum  and  hydrogen?  If  these  ideas  should  one 
day  become  probable,  whatviewswould  they  not  fimiish  us  with 
respecting  the  r«^neration  of  the  atmosphere,  and  the  produc- 
tion of  azote  among  herbivorous  animals,  which  find  so  little  of 
it  in  their  food,  and  yet  furnish  daily  so  great  a  quantity  of  it  io 
their  excretions  ?  But  it  is  easy  to  make  conjectures.  Perh^)S 
I  have  already  indulged  in  them  too  fer.  Deceitful  probabilities 
are  almost  always  more  injurious  to  science  than  the  advance- 
ment  of  abnirdities,  or  inaccurate  experiments. 
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Article   IX. 

Memoir  on  the  Determination  o/"  the  Specific  Heat  of  th* 
different  Gases.  By  MM.  F.  DeJaroche,  M.  D.  and  J.  E. 
Ber&rd. 

'  (Cantiniitdffamp.  292,)        , 

Sectioi*  III. 

Determination  of  the  Specific  Heat  of  the  Gases  hy  another 
Process. 

We  micht  have  r^ieated  s  greater  nvimber  of  times  theespe- 
liments  wluch  led  us  to  the  for^^ing  results;  but  ne  conceived 
that  such  a  r^>etition  would  have  been  useless.  'Che  agreement 
which  exists  between  those  of  the  same  kind,  and  which  we 
obtained  in  two  experiments  following  each  other,  shows  that 
they  were  not  influenced  by  accidental  causes  of  error ;  and  if 
they  were  subject  to  a  constant  cause  of  error,  no  advantage 
would  result  aom  multiplying  their  number.  It  was  Uierc^e 
more  tiasoitial  to  endeavour  to  arrive  at  the  same  results  by  a 
diiferent  process,  susceptible  of  atmost  equal  precision,  and  to 
compare  tnese  results  with  the  preceding.  Count  Rumford  hasput 
this  ui  our  power,  by  publishmg  the  ingenious  method  by  which 
he  determined  the  quantity  of  heat  disengaged  during  the  com- 
buBtioD  of  certain  substances,  and  which  he  had  himself  an- 
nounced as  fit  6a  determining  the  specific  heats  of  the  gaaes. 

We  therefore  undertook  some  experiments  of  this  kind, 
eDU)loving  the  same  apparatus  which  has  been  already  described^ 
and  wnich  had  been  constructed  long  before  we  were  acquunted 
with  the  experlmeiits  of  Count  Rumford.  It  answered  all  the 
ctNiditions  demanded  by  this  celebrated  philoeopher.  It  was, 
as  has  been  already  observed,  a  metallic  vessel  tull  c^  distilled 
water,  traversed  by  a  flat  serpentine^  sufEciently  long  to  allov^ 
the  gas  while  passing  througn  it  to  acquire  the  temperature  of 
the  water  in  the  calonmeter.  As  the  gas  entered  by  the  lower 
end,  it  deposited  there  the  greatest  part  of  its  heat;  so  that  this 
heat  spread  itself  sufficiently  equably  through  the  whole  water 
that  filled  the  vessd.  We  determined  the  temperature  of  this 
water  by  means  of  a  thermometer,  the  cylindrical  bulb  of  which 
was  almost  as  high  as  the  calorimeter  itself,  and  which  gave  u^ 
of  course,  the  mean  heat  of  the  whole  liquid.  Our  gazometer, 
and  the  part  of  the  apparatus  for  heating  the  gas,  were  equally 
fitted  for  the  experiment. 

Leaving  every  thmg  disposed  asin  the  preceding  experiments,    , 
we  made  a  new  set,  proceeding  in  tlie  same  manner,  with  this 
dif^^aice,  that  instead  of  waiting  till  the  temperature  of  the 
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calopmeter  waa  become  stationary,  we  determined  tlie  qtianti^ 
ofg^  which  passed  through  the  serpentbe  while  that  tenipeM- 
ture  rose  a  certain  given  omnber  of  degrees,  setting  out  wom  t 
given  point,  and  likewise  the  time  necessary  to  produce  thii 
effect.  We  employed  the  results  of  these  experiments  tocalcn- 
litte  the  specific  neats  of  the  gases  experimented  upon,  adtinK 
out  from  this  simple  principle,  that  the  specific  heats,  ctstms 
paribus,  must  be  inversely  as  the  quantities  of  gas  necessary  to 
produce  the  same  elevation  of  temperature.  In  order  to  make 
accurate  experiments  according  to  this  principle,  it  was  necessoiy 
to  take  certain  precautions,  ana  to  make  some  corrections  on  the 
Tesults,  which  it  will  be  proper  to  point  out 

Philosophers  have  long  been  of  opinion  that  the  qaantit^  of 
heat  disengaged  during  the  combustion  ofdi^rent  substances 
might  be  determined  in  this  manner  ;  but  it  was  necessary  to 
contend  with  a  cause  of  error,  which  proved  very  injurious  to 
the  accuracy  of  the  results.  In  proportion  as  the  c^orimder 
became  hot,  the  air  and  the  surrounding  bodies  deprived  it  (^s 
portion  of  its  heat.  Hence  the  whole  heated  the  burning  bod? 
was  not  indicated  by  the  rise  iti  the  tempefeture  of  the  calon- 
meter.  It  was  necessary  to  include  tlie  heat  lost  during  die 
process,  and  this  was  very  difficult. 

In  order  to  get  rid  ot  this  inconvenience,  Count  Runiibid 
conceived  the  happy  thought  of  beginning  the  experiment  not 
at  the  temperature  of  the  surrounding  air,  but  a  little  below  i^ 
and  to  allow  the  experiment  to  continue  till  the  calorimeter  was 
heated  as  much  above  the  surrounding  air,,  as  it  had  been  bcjow 
it  at  the  commencement.  Bv  this  method  he  made  the  heating 
of  the  calorimeter  almost  independent  of  the  surrounding  ur. 
During  the  first  part  of  the  process  the  air  would  communicate 
beat  to  the  calorimeter :  but  during  the  second  part  the  calori- 
loeter  in  its  turn  would  give  out  nearly  as  much  heat  to  the  air 
as  it  had  received  from  it  at  first. 

According  to  this  principle,  we  sunk  the  temperature  of  our 
calorimeter  about  10'  Fahrenheit  below  that  of  the  air  of  the 
room ;  and  causing  a  current  of  hot  gas  to  pass  through  it,  we 
did  not  begin  our  experiment  til!  the  temperature  of  the  calori- 
meter was  within*"  of  that  of  the  ail-  of  the  room.  We  th«i 
b^an  to  reckon  the  number  of  cubic  inches  of  gas  necessary  to 
raise  the  temperature  8°  higher  than  the  initial  temperature.  By 
this  method  we  made  two  experiments  at  once ;  one  which  gave 
us  the  quantity  of  gas  necessary  to  raise  the  calorimeter  8° ; 
another  which  gave  that  which  was  necessary  to  raise  it  the  i 
intermediate  degrees.  It  is  digicult  to  say  which  of  these  deter- 
minations led  us  to  the  most  exact  conclusions ;  the  difference 
between  them  was  never  considerable,  as  maybe  seen  by  the 
table  of  our  results. 
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lie  principle  upon  which  these  experiments  depended  was 
•uch  that  it  would  have  been  requisite,  in  order  to  be  applicable 
to  the  object  in  view,  that,the  gases  during  their  passage  through 
the  calorimeter  should  suffer  the  same  £niinution  of  tempeni- 
ture.  As  this  could  not  actually  take  place  ^cactly,  we  nave 
always  by  the  rule  of  proportion  brought  the  results  obtained  to 
what  they  would  have  been  if  that  had  taken  place.  We  tocJc  ' 
for  a  measure  of  the  cooling  of  the  sases  the  dmerence  between 
the  temperature  of  the  gases  when  they  entered  the  calorimeter* 
and  their  temperature  when  they  issued  out,  which  we  considered 
as  equal  to  that  of  the  surrounmng  ur.  The  laA  estimate  could  ' 
not  differ  from  the  truth ;  for  since  the  gas  in  passing  through 
the  calorimeter  assumed  the  temperature  of  the  water  in  that 
vessel,  which  during  one-half  of  the  experiment  was  below  the 
tonperature  of  the  air,  and  during,  the  other  half  as  much  above 
it,  a  compensation  took  place,  which  enabled  us  to  take  the  \taa- 
perature  of  the  air  as  the  mean  heat  of  the  gas  during  the  whole 
process. 

The  same  compensation  corrected  another  error,  which  mighf 
have  been  occasioned  by  the  bondensation  of  aqueous  vapour, 
The  gas  saturated  with  vapour  at  the  temperature  of  the  air 
would  deposite  a  portion  of  it  in  its  passage  through  the 
mpentine  during  the  first  half  of  the  experiment;  but  as  it 
would  take  up  nearly  the  same  quantity  during  the  second  half 
(f  the  e^)eriment,  tne  general  result  would  not  be  aflfected. 

We  have  observed  already  that  we  could  not  entirely  prevent 
the  gas  tube  from  communicating  some  heat  to  the  calorimeter. 
It  was  .nece^^uy  to  estimate  the  influence  of  this  cause  of  error. 
We  ascertained  by  two  very  correct  experiments,  that  the  qnan- 
&t^  of  h^  yielded  in  this  manner  to  the  calorimeter  in  ten  ml* 
iiutes  was  citable  (^  raising  its  temperature  0*342°  Fahrenheit; 
and  as  it  was  sensibly  proportional  to  the  time,  nothing  was 
raore  easy  than  ^  allow  for  it. 

We  now  preseift  the  result  of  onr  e^>erimentsia  the  follow- 
ing table,  quite  similar  to  the  preceding  onc^  and  therefore 
requiring  do  enilanation  :^ 
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Aawidfatf  to  the j)riiid]il«a  frntd  whMi  wa  let  dut,  ibe  sp»> 
ifific  bMtBof  the  di^rsnt  gaaesAre  bixentiy  am  thtt  ntunbeH  ih 
tti«  iMt  colaam  of  tibe  wde.  Henot)  remmfiig  the  speelfie 
heat  of  4ir  nnity,  wc  obtain  the  fbUowing  uoiabeH  fyt  the  tdOW 
-TOkmM  of  lbs  otbff  gstM  ;■— 

St%e\»eitxt*  of  DHto  bf  At 

equal  volimo.  Gnt  nuthod.    . 

Air    1-000... 1-000 

Hydrogvn 0499 .0-9053 

Carbomoacid  ....1-311 1-2589 

Oxygen 0*97* O-STSS 

Azote I-OOO ...1-0000 

Oxidec^ftzote.  ...1-815 1-350.4 

Olefinil  gas 1-680 1-55S0 

Carbonic  oxide  ..  .0-989 .....1-0S4O 

The  t^reem^t  between  the  r«sulu  obtained  by  these  two 

g'OCenea  ii  aa  ^reot  es  could  be  expected  from  experiments 
unded  upon  pnnciples  id  difierent.  As  vre  consider  our  first 
ttieduNl  as  mostexact*  stv  shall  not  take  the  mean  between  the 
two;  bu  MtMy  ounelves  *ith  exhibiting  the  result  of  the  Second 
Set  (rf'  Mtperitn^ts,  aa  a  proof  of  the  accuracy  of  the  first  set. 

SKcnoR  IV. 

Spedfic  Heat  of  the  Vapour  of  Water^  that  of  Air  lemg  consi- 
dered as  Unity. 
Aipieous  vaponr  being  an  elastic  fluid  whioh  producea  a  nry 
sti^iUag  eBtct  io  many  {^leDomona,  it  was  of  importwice  to 
obtain  correct  notions  of  its  mecific  heat.  It  was  scarce  possible 
to  mefce  expninieats  on  this  noid  in  a  stMe  of  paii^  ;  Decauae 
■och  taqmiments  require  tbe  wh<^  of  the  ^naratoa  to  bepnv- 
•erved  at  a  temperHtnre  higher  than  that  of  boiling  wafer.  It 
was  ttccessary  to  have  recourse  to  a  mixture  of  vapour  and  air; 
and  even  in  this  way  of  expeiimenting  several  difBciihies  pr^ 
seated  thetoaelTes.  It  was  necessary  to  employ  tcmpwatures 
sotnewliat  high,  if  we  wished  the  vapour  to  constitute  a  consi- 
derable portion  of  the  mi^nre :  both  our  apparatus  and  am 
process  were  accommodated  to  this  ka>d  of  experiment.  It  was 
sufficient  to  ofaeerve  at  what  temperature  our  calorimeter  betame 
stationary  when  acted  upoQ  by  a  current  of  air  latnrated  with 
humidity,  and  by  the  same  current  of  air  in  a  state  <^  dryness. 
We  were  rtile  only  to  employ  air  saturated  with  vapour  at  tbe 
temperatara  of  104°.  To  have  employed  a  higher  temperature 
would  harebeen  very  di£Bmilt:  but  at  the  temperature  of  104° 
tn^  is  the  tMskm  of  v^»ur,  that  it  forms  y^th  of  the  volume 
of  the  aic  with  which  it  u  mixed.    It  is  obvioui  tbat^  opa«tii^ 
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ilpon  so  unaU  a  pn^KHrdon,  to  obtain  an  exact  rerak  w«8  scared; 
possible:  bat  the  nature  of  our  apparatus,  and  the  great  puns 
which  we  bestowed  on  tlie  experiments,  induce  us  to  think  that 
the  following  results  are  not  very  remote  bom  the  truth. 

The  air,  when  it  came  out  of  the  gazometers,  was  mised  witb 
a  great  quantity  of  vapour,  and  then  passed  through  a  serpentine 
tube  suiTDunded  with  water,  kept  all  the  time  of  ttie  experimait 
at  the  temperature  of  102'2°.  In  thai  serpentine  it  deposited 
its  excess  of  vapour,  so  that  we  may  coBsider  it  as  perfectly 
saturated withvapDuratthetemperatureofI0S'2°.  Thecurrent 
was  then  heated  in  the  steam  tube,  and  passed  through  the  calo- 
rimeter, as  iatbe  other  experiments. 

To  prevent  the  air  &om  depositing  water  while  passing 
through  the  calorimeter,  it  was  necessary  to  keep  it  always  ^love 
the  temperature  of  102°:  for  this  purpose  it  was  sufficient  to 
heat  the  air  in  the  room  where  the  calorimeter  was  to  the  tem- 
perature of  about  86°-  The  air  thus  saturated  with  v^raur  made 
the  calorimeter  stand  stationary  at  lOG'Sl",  the  ambient  air  being 
85-64°.  Hence  the  effect  produced  was  lOG-Si"  -  BS'et"  = 
SO"?"!  from  which  it  is  necessary  to  subtract  S'6°,  the  effect 
produced  by  the  gas  pipe.  There  remains  17*l°forthec!&ct 
produced  by  air  saturated  with  moisture  at  the  temperature  of 
lOS'S".  Now  this  air  entered  the  calorimeter  at  the  tempera- 
ture of  S07']4,  and  came  out  at  the  temperature  of  lOe'Sl". 
Hence  it  cooled  100*8°  to  produce  this  effect. 

As  soon  as  this  experiment  was  finished,  there  was  sabatitated 
for  the  vessel  in  which  the  air  became  saturated  with  vapour,  8 
terpentine  tube  surrounded  with  a  mixture  of  pounded  ice' and 
salt,  which  continued  during  the  whole  of  the  experiment  below 
6\  Thin^  being  thus  circumstanced,  the  e}q)erimeDt  was 
rqteated.  The  current  of  air  thus  dried  lost  in  pasdng  through 
tlwcakHimeter  102-42°  of  heat,  and  kept  the  calorimeter  star 
tionary  at  104'72%  the  ambient  air  bemg  85*64°.  The  effect 
prdduced  by  this  dry  air,  subtracting  the  heat  communicated  by 
the  gas  tube,  was  15*46°.  By  the  rule  of  proportion  it  ought  to 
have  been  16*12",  if  the  current  of  air  had  lost  100*8°  in  passing 
through  the  calorimeter,  as  was  the  case  with  the  current  m 
moist  air  in  the  preceding  experiment.     . 

The  di^ence  between  these  two  experiments,  made  exactly 
in  the  same  way,  is  17*1°  -  IS-IS"  =  1-98°.  ITierefore  1-98' 
is  the  effect  woduced  by  the-v^our. 

During  the  continuance  of  this  experiment  the  barometer 
stood  at  29*906  inches;  and  the  tension  of  thevqxnir,  at  102*2, 
is,  according  to  Dalton's  table,  l-9S8inch.  Of  omseqaenc^ 
in  the  an*  saturated  with  Tapour,  dtevolumeofairwas  to  thatch 
v^XMU*  in  the  ratio  of  15-0  to  I.  The  e^ct  of  elflMic  fluids  on 
the  calorimeter  being,  in  the  same  circumstances,  proportiooal 
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to  the  cpUDti^  which  psssM  thFcmgfa,  ft  follows,  from  the  pre- 
ceding experiments,  that  if  a.Tolameofdry  air  raise  the  tempe- 
ratiire  ofth^  calorimeter  15"l2°,  an  ec]ual  volume  of  vapour 
frould  raise  it  29'7°,  other  things  being  equal.  Hmce,  if  the 
specific  beat  of  air  be  rOOO,  that  of  the  same  volume  of  vapour 
is  1-96,  sndoftbesame  weight,  8-136.* 

Skction  V, 
Defenmnation  of  the  Specif  Heat  of  Air  subjected  to  different 
Degrees  of  Pressure, 
After  having  established  the  relation  which  exists  between  the 
specific  heat  of  the  diSerent  gases,  we  endeavoured  to  ascertain 
that  which  exists  between  the  specific  heat  of  the  same  gas  sub- 
jected to  different  degrees  of  pressure,  or,  which  comes  to  the 
same  thing,  having  difierent  densities. 

Does  the^iecific  heat  of  a  gas  increase  with  its  densinr?  and 
if  it  does,  is  the  increase  proportional  to  the  density?  The 
experiments  of  Gay-Lussac,  the  only  ones,  as  far  as  we  know, 
vrhich  are  capable  of  throwing  light  on  the  subject,  seem  to 
decide  the  first  of  these  questions  in  the  affirmative ;  but  the; 
are  neither  snSkdently  direct  nor  precise  to  give  aii  answ^  to  the 
second. 

The  first  process  employed  to  determine  the  specific  heats  of 
the  different  gases,  appeared  to  us  equally  proper  to  fiimish  an 
accurate  answer  to  tncse  two  questions.  It  was  sufficient  to 
circulate  a  current  of  the  same  gas  through  the  calorimeter, 
sometimes  artificially  ccnnpressed,  and  sometimes  subjected  only 
to  the  pressure  of  the  atmosphere,  and  to  determine  in  botp 
cases  the  point  at  which  the  temperature  of  the  calorimeter 
became  stationarv.  The  following  modificationsin  our  apparatus 
enabled  us  to  make  these  experiments  with  lucility: — 

We  solder«d  to  the  stop-cocks,  P  and  F,  (fig.  8,  Plate  X)  a 
tube  in  the  form  of  a  Y  reversed.  The  two  brandies  of  the  Y 
united  in  a  commcm  tube,  I II,  which,  risingverticalty,  and  pass- 
ing through  an  opening  in  the  roof  of  the  room,  opened  above  a 
tub,  X,  placed  m  the  room  above.  We  carried  to  this  room 
the  cylindrical  ^ass  vessels,  A,  A',  and  formed  the  commimica- 
tion  between  them  and  the  reservoirs,  B,  B',  by  the  long  tul>es 
which,  passed  down  Uirough  the  floor.  In  this  apparatus  the 
height,  H  H,  of  the  upper  extremity  of  the  tube,  I  I,  above 
the  mouth  of  the  stop-cocks,  F,  P',  determined  the  pressm-e  to 
which  the  gas  was  sul^ected.     It  amounted  to  11-29  feet.-|-     It 
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ia  eujr  to  we  that  the  gaioraeten  thui  modified  WM^  act  exiwdy 

.as  before. 

It  was  sufHcient  to  make  these  sxpeiimenti  on  a  ntt^  gw  to 
be  enabled  to  draw  conclusiobi  i^licidde  to  aU  the  rest  We 
-made  choice  of  fdmo8|^eric  air,  as  the  most  coDTenient,  and  the 
least  likely  to  be  altered.  This  enabled  lu  to  remove  the 
bladders,  and  tfae  globular  vessels  that  contained  them,  and  to 
establish  an  inmiediate  communication  between  the  gazometers 
and  the  calorimeter ;  and  hence  to  dispense  with  lutes,  whidi 
we  should  have  found  it  difficult  to  make  sufficiently  ti^t  to 
resist  so  great  a  pressure. 

We  wm  satishr  ourselves  with  givii^  the  result  of  a  tiiwlt 
experiment,  made  with  great  caze,  b6cauae.it  was  condocteatB 
cv^T  respect  in  the  same  manner  as  all  the  preceding  caus. 

Tne  gazometers  were  so  disposed  as  to  give  in  ten  minutes  an 
uniform  current  of  1 89S  cubic  inches  of  gas  (at  the  t^nperatnre 
of  41%  the  barometer  striding  at  2S'6S4  inches,  besides  a 
pressure  of  11*29  feet  of  water,  making  in  all  a  pressure  equsl 
to  41'654'inchcs  of  mercury).  The  experim^t  was  conducted 
in  a  manner  perfectly  ajialogous  to  all  liuise  that  were  exhibited 
in  the  first  table.  The  result  was»  that  this  current  of  ccsn- 
pressed  air  maintained  the  temperature  of  the  calorimeter  at 
SS'Sll"  above  that  of  the  surrounding  air,  making  an  allowauce 
^r  the  heat  communicated  by  the  gas  tube :  but  mis  air  entovd 
the  calorimeter  at  the  temperature  of  SOS'^S",  and  came  out  of 
it  at  that  of  yS-OSS",  so  that  it  was  deprived  of  ISS'Saa"  of 
.  heat  during  its  passage  through  the  calorimeter.  If  we  reduce 
by  calculation  the  residts  of  this  es^teriment  to  wh^  th^  wodd 
have  been,  supposing  it  the  same  with  the  first  experimait  made 
on  air  in  the  first  table,  we  find  that  under  a' pressure  of  ll'fiSl 
inches  of  mercury,  a  current  of  2196*4  cubic  inches  of  air,  bf 
losing  lS0'347°of  heat,  raise  the  temperature  of  the  calorimeter 
vSS'Gee" ;  while  we  see  by  the  table  that  under  a  pressure  of 
29*154  inches,  the  sam£  cuTEent,  in  the  same  circumstancei, 
onl^  raise  the  tcmperatm-e  of  the  calorimeter  37 •76i''-  Tbe 
ratio  between  these  two  numbers  being  that  of  the  specific  bests 
"  of  the  gases,  it  follows  that  if  the  specific  heat  of  air,  under  the 
pressure  of  29'154  inches,,  be  1*000;  that  of  the  same  volume 
..of  air,  under  the  pressure  o£41'6£4  inches,  will  be  1*2127. 

Wc  Treated  these  two  experinaents  with  the  greatest  possible 
.care,  one  with  air  in  its  usual  state,  the  oth^  with  air  subjected 
.to  the  artifici^  pressure.  They  have^ven  us,  after  having  made 
"  all  the  calculations,  the  rado  between  the  specific  heat  of  sjr 
under  the  pressure  of  29*154  inches,  to  that  of  air  under  the 
pressure  of  41*654  inches^  1  :  1*2665.  Taking  the  meaa  of 
these  two  determinations,  we  obtain  the  ratio  of  1  :  1*2396. 
■  Hence  it  js  evident  that  the  specific  heats  of  equal  Tolumaef 
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ptaea  wl^ected  to  difief^it  prewures  are  not  egoal,  but  di% 
nuUerially  from  each  other.  It  is  evident  also  that  the  ratio 
between  the  specific  heats  is  sot  that  of  the  densities ;  for  the 
ratio  <^  the  pressnzes  to  which  the  air  in  these  ameriments  was 
■id^ectedis  1 :  1'55BS,  (^vioudy  different  from  that  of  the  spe- 
cific heats  1  :  1-'J396. 

If  we  atteud  to  the  w^ght,  it  resaltst  £rom  the  same  experi- 
m&iU,  that  the  specific  heat  of  a  mass  of  air  increases  wiui  ita 
bulk,  without  bang  proportional  to  it. 

liie  experiments  on  the  different  gases  having  been  made 
under  di^rent  pressures,  it  was  necessary,  to  make  them  capable 
of  b^ng  compared  together,  to  reduce  the  results  to  what  they 
would  have  been  eapposing  them  all  made  onder  the  same 
preesure.  The  experunenta  described  in  this  section  flimished 
us  with  the  means  of  making  this  correction ;  for  since  we  know 
that  an  augmentation  of  pressure,  in  the  ratio  of  1  to  1'3583, 
increases  the  specific  heat  of  the  same  vohune  of  air  in  the  ratio 
i^l  to  l-239i>,  we  may  deduce  firom  these  ratios  that  of  the 
specific  heats  of  two  equal  volumes  of  air  subjected  to  pressures 
of  a  di^reot  ratio  from  those  that  have  been  stated.  We  may, 
without  running  the  risk  of  committing  an  error  of  any  great 
inipcfftance,  employ  for  that  purpose  the  following  propt^^ 
tion:     (1-3683  —   1  =  0'3S83)  :  (1'2396  —  1   =  0'S396)    :: 

(-  —  Ij:  [-—I  l;in  which  D  and  P  denote  the  -two 
.  di&^Btt  pressures ;  c,  the  known  specific  heat,  corresponding  to 
thepressure  P;  and  x,  the  specific  heat  sought,  correBpon<£ng 
to  the  pressure  D.  This  ibrmula  is  founded  on  the  supposition 
that  the  difierences  of  the  corresponding  pressures,  which  may 
be  consid^ed  as  true  when  the  question  relates  to  small  dit- 
ierences.  We  employed  the  same  ibrmula  ibr  all  the  gases,  be- 
cause the  law,  according  to  which  their  specific  heats  vary  ac- 
cording to  difierent  pressures,  if  it  be  not  die  same  for  all,  mus^ 
at  least,  be  very  nearly  the  same. 

{Te  bi  cmHmtd.) 


General  Views  of  the  Composition  of  Animal  Ftutds,  By  J. 
Berzelius,  M.  D.  Professor  of  Chemistry  in  the  College  <£ 
Medicine  at  Stockholm. 

(Conh'nH-iy^mt  p.  308.)   - 

Of  Bile. 

,    It  is  well  known  that  the  elder  chemists  copudered  the  bile  as 

an  aniipal  soap  composed  of  soda  and  a  resin.  Theacoirac^  of 
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this  (pinion  had  often  been  questioned,  owing  to  the  very  sm&Il 
proportion  of  soda  j  and  lately  our  skiirul  contmporary,  Tbe- 
nard,  has  published  an  analysis  of  bile,  in  which  he  civea  as  its 
component  ports,  soda,  a  peculiar  matter  named  by  him 
Picromcl,  and  a  resin,  which,  nnited,  produce  a  fluid  that  has 
the  taste  and  other  distinsuishinc  properties  of  this  secreticn; 
Nererlhelcss,  I  am  convinced  t^t  there  is  no  such  resin  as 
Thenai'd  and  his  predecessors  have  described.  I  shall  not  here 
relate  my  cx.periments  on  this  supposed  resin  in  particular,  but 
shall  give  the  result  of  piy  inquiries  on  the  bile  itself,  which  will 
enable  the  reader  to  confirm  or  r^ect  nSy  opinions,  according  ai 
he  finds  them  founded  on  accurate  experiment. 

Tlie  substance  which  is  peculiar  to  tiile  has  an  excessively 
bitter  taste  followed  by  some  sweetness;  the  smell  is  also  pecu- 
liar, and  the  colour  in  most  animals  varies  &om  green  to  greenish 
Jrellow.  It  is  soluble  in  water,  and  its  solubtUty  is  not  in  the 
east  promoted  by  the  alkali  of  bile,  since,  .when  this  is  neutrid- 
ized  by  any  acid,  the  peculiar  matter  does  not  separate :  it  also 
dissolves  m  alcohol  in  all  proportions.  Like  tne  albuminous 
materials  of  the  blood  ofwhich  this  peculiar  matter  is  composed, 
it  will  unite  with  acids,  producing  compounds  of  two  degrees  of 
saturation,  and  hence,  of  solubility.  Die  acetous  acid,  which 
gives  soluble  compounds  with  the  albumen  of  the  btood,  does 
the  same  with  the  peculiar  matter  of  the  bile;  and  hence  this 
matter  Is  not  precipitated  on  adding  this  acid  to  bile,  though  it 
fells  down  on  the  addition  of  the  sulphuric,  nitric,  or  muriatic 
acids.  It  is  this  sparingly  soluble  compound  of  biliary  matter 
with  a  mineral  acid  which  has  been  mis^en  by  many  chemists 
for  a  resin;  unce  it  possesses  the  external  characters  of  a  resin, 
melts  when  heated,  dissolves  in  spirit  of  wine,  and  is  again  pr^ 
cinitated  {in  part  at  least)  by  the  addition  of  water.  The -alkalies, 
alkaline  earths,  and  alkaline  acetates,  decompose  and  dissolve  it: 
the  former  by  depriving  it  of  its  combined  acid;  the  latter,  by 
furnishing  it  with  acetous  acid,  which  rendbrs  it  soluble  m 
water. 

The  peculiar  matter  of  bile  will  also  combine  with  many 
metallic  oxides  into  a  pulverulent  mass ;  and  the  above  described 
tesiniform  compound  of  this  matter,  and  any  of  the  mineral 
acids^  oflen  form  with  the  same  oxides  a  substance  like  a  plaster, 
resembling  in  this  respect  also  the  true  resins. 

The  degree  of  insolubility  possessed  by  these  compounds  of 
acid  and  biliary  albumen  varies  both  according  to  the  species  of 
animals,  and  ^so  according  to  the  length  of  time  that  the  bile 
has  been  extracted;  for  the  longer  it  has  beeij  kept,  the  more 
tolubility  these  compounds  acquire ;  but  in  this  case  I  have 
alwavs  tound  that  by  pouring  in  a  fresh  quantity  of  acid,  and 
slowly  evaporating  the  mixture,  the  resinous  matter  fells  down  as 
the  supernatant  liquor  becomes  more  acid. 
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The  biliary  matta  may  be  obtained  pure  in  the  following 
vny ;  mix  besh  bile  with  sulphuric  acid  diluted  with  three  or 
four  times  its  weight  of  water ;  a  yellow  precipitate  of  a  peculiar 
nature  first  appears,  which  must  be  allowed  to  subside  and  be 
removed ;  then  continue  to  add  (resh  acid  as  loilg  as  any  preci- 
pitate is  formed;  beat  the  mixture  gently  for  some  hours,  and 
afterwards  decant  the  fluid  part,  and  thoroughly  edulcorate  the 
green  resin  which  is  left.  This  resin  reddens  litmus,  and  ia 
partially  and  sparingly  soluble  in  water.  It  may  be  deprived  of 
its  acid  in  two  ways :  one  of  them  is  by  digesting  it  with  car- 
bonate of  barytes  and  water,  whereby  the  carbonate  is  decom- 
posed, and  the  water  forms  a  green  solution  possessing  all  the 
peculiar  characters  of  bile :  the  other  way  is  oy  dissolving  it  in 
alcohol,  and  digesting  the  solution,  cither  with  carbonate  of 
pota&h,  or  carbonate  of  lime,  till  it  no  longer  reddens  litmus, 
and  then  evaporating  it  to  dryness.  Either  of  these  methods 
will  give  the  pure  biliary  matter,  and  there  arc  also  other  ways 
of  obtaining  it,  which  I  have  described  in  my  work  on  Animal 
Chemistry,  vol.  ii.  p.  47. 

Iliix  peculiar  biliary  matter,  when  pure,  resembles  exactly 
entire  desiccated  bile.  Beins  soluble  in  alcohol  it  might  be 
supposed  that  it  would  disso^e  in  ether;  but  this  is  not  the 
esse;  for  ether  only  changes  it  to  a  very  fetid  adipocirous  sub- 
stance exactly  as  it  acts  upon  ^e  albuminous  matter  of  the 
blood.  One  circumstance  renting  to  the  biliary  matter  has  much 
surprised  me,  which  is,  that  it  gives  no  ammonia  by  destructive 
distdlation.  Therefore  it  contauB  no  azote ;  but  what  can  have 
becon[ie  of  the  azote  of  the  albuminous  matter  of  the  blood?  for 
no  vestige  of  azote  is  found  in  any  other  of  the  constituent  parts 
of  the  bue,  nor  does  bile  contain  any  ammonia. 

The  following  is  the  result  of  my  analysis  of  bile:— 

Water g07'4 

Biliary  matter. 80*0 

Mucus  of  the  01II  bladder,  dissolved  in  the  bile      3'0 
Alkahes  and  salts  (common  to  all  secreted  fluids)       9'6 


2.  The  Saliva. 

The  saliva  is  one  of  the  fluid  secretions  which  contain  more 
water  than  the  blood.  When  first  discharged  from  the  mouth 
it  holds  suspended  a  mucus  which  is  not  dissolved  in  the  sahva ; 
but  pves  it  its  frothy  quality.  This  mucus  gradually  subsides 
from  the  saliva  when  kept  in  a  cylindrical  vessel,  and  with  more 
ease  when  previously  diluted,  after  which  the  supernatant  saliva 
may  be  decuited  on. 

Saliva  b  composed  of 
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Water. 092-9 

,  A  peculiar  animal  matter 2*9 

Mucus 1*4 

Alkaline  muriates \"T 

Lactate  of  soda  and  animal  matter . .       0*9 
Pure  soda • O'd 

1000*0 

Two  of  these  ingredients  reanire  further  notice. 

The  peculiar  animal  mailer  oi  the  saliva  is  obtained  by  adiU&i^ 
■pitit  of  wine  to  dried  saliva,  which  diBsolves  the  muriate*,  U/t- 
tates,  &C.  The  Goda  which  rcanains  in  th«  insoluble  pcotiob  it 
then  extracted  by  iresh  spirits  slightly  acidulated  wiu  atietoitt 
Acid.  The  residue  is  mucus  mixed  with  the  peculiar  soliruj' 
matter,  which  last  may  be  diasolved  by  water,  leaving  behind 
the  insoluble  mucus.  ^ 

This  peculiar  matter  is  therefore  soluble  in  water,  but  not  in 

3 lints  of  wine.     The  solution  in  water,  when  evaporated  to 
ryness,  leaves  a  transparent  mass  that  easily  afainrdusolvesin 
cold  water.    This  solution  is  not  precipitated  either  by  alkalieai, 
or  acids,  or  subacetate  of  lead,  or  muriate  of  mercm^,  or  tai^    . 
nin ;  neither  does  it  become  turbid  by  boiling. 

The  mucus  of  the  saliva  is  readily  procured  hjf  mixing  aaHn 
with  distilled  water,  ii^nn  which  the  mucus  gradtially  sub^det, 
and  it  may  then  be  collected  on  the  filter  and  washed.  In  itafa 
state  it  is  white,  and  would  seem  to  contain  phosphate  trf*  liaw 
mixed  with  it.  This  mucus  is  quite  insoluble  in  water ;  it  bd-  - 
comes  transparent  and  horny  in  the  acetic,  sulphuric,  and  mtt< 
riatic  acids,  but  does  not  dissolve  in  them,  and  the  alfcallsi 
separate  nothing  from  th^.  The  mucus  therefore  amtaine  no . 
earthy  phosphate,  though  its  appearance  would  lead  to  suspect 
this  earthy  salt.  It  dissolves  in  'caustic  alkali,  and  is  again  sepa- 
rated from  it  by  the  acids.  A  small  proportion  escapes  the  action 
of  the  alkali,  but  yields  to  muriatic  acid,  and  is  not  separablo 
from  this  acicl  by  an  excess  of  alkali.  I'he  mucus  of  the  saliva 
is  very  easily  incinerated,  and  though  no  phosphate  of  lime  is 
detected  in  it  by  the  acids  in  its  natural  state,  a  considerable 
portion  of  phosphate  appears  in  the  ash  after  combustion. 

Is  this  mucus  secreted  in  the  salivary  glands,  or  is  it  only  the 
common  mucus  of  the  mouth?  The  latter  appears  most  pw- 
bable,  though  I  confess  that  the  large  quantity  of  this  muous 
etRitained  in  the  saliva,  and  the  creat  diftference  between  its 
ehemical  properties  and  those  of  the  pasal  mucus,  thi-ow  Bome 
doubt  on  this  opinion,  ( 

It  is  this  mucus  that  produces  the  tartar  of  the  teeth,  wbi«h 
at  ficst  is  only  mucus  precipitated  on  the  sur&OB  of  the  teeth«nd 
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idhering  to  thetn,  but  soon  it  begins  to  decompose,  He  colour 
(hanees  by  the  iiiHuence  of  tlie  air  from  white  to  yellow  or 
greemah,  the  warmtb  and  moisture  of  the  moutii  contribute  to 
complete  the  decomposition,  and  the  same  earthy  pho^hate^ 
vbich  ore  produced  by  oxidation  and  combustion  in  open  dre  are 
here  formed  and  slowly  deposited  on  the;  surface  of  the  tooth  by 
ft  slower  but  a  similar  process.  The  tai-tar  is,  therefore,  as  it 
were,  the  aih  of  mucus  crystallized  on  the  tootli,  and  this,  as  is 
well  known,  will  in  lengtli  of  time  form  very  large  incrustations, 
I  have  found  it  to  consiit  of  the  following  substances :  — r 

Earthy  pho8]diHtes 79-0 

Mncus  not  yet  decomposed 12*5 

Pconliar  salivary  matter I'O 

Animal  matter  soluble  in  muriatic  acid . .     7'5  ' 

100-0 

S.  The  Mttcus  of  the  mucous  Membranes, 
1  shall  premise  some  remarks  on  the  term  mucus,  as  applied 
to  aoima)  chemistry.  It  properly  signifies  the  mucus  of  the 
nostrils ;  but  many  chemists  have  extended  it  to  other  substances 
found  in  the  animal  fluids;  so  that  Jordan,  Bostock,  Haldat, 
and  others,  reckon  it  among  the  constituents  of  these  fluids. 
Kone  of  these  chemists  has  considered  mucus,  used  as  a  G^eral 
term,  as  identical  with  the  nasal  mucus,  or,  if  they  have  uiought 
so,  it  has  been  a  very  great  error.  I  must  now  mention  that 
there  is  no  such  principle  as  the  mucus  of  animal  fluids,  the 
■  nibstance  so  considered  being  in  reality  lactate  of  soda  mixed 
with  the  an  imal  matter  that  always  accompanies  it :  but  if  it  did 
esist  ax  a  separate  principle,  some  other  term  should  have  been 
used,  to  distinguish  it  from  the  mucus  of  the  nostrils,  which  is 
terydifFerent. 

The  chemists  who  have  the  most  attended  to  the  analysis  of 
niucus  have  been  Messrs.  Bostock,  Fourcroy,  and  Vauquelin ; 
but  none  has  given  a  very  satisfactory  account  of  its  properties. 
The  two  latter  chemists,  who  have  published  a  long  memoir  on 
wimal  mucus,  have  too  much  generalized  the  characters  pecu- 
liar to  noaal  mucus,  in  attempting  to  extend  them  to  the  mucus 
of  the  intestines  and  gall  bladder,  for  example,  where  tb^  are 
totally  inapphcabie. 

The  mucus  of  mucous  membranes  is  produced  from  the  saqw 
wcretory  organ  throughout  the  body,  and  possesses  eveiy  where 
the  some  external  characters  wliicli  constitute  mucus :  but  in 
cbenucal  properties  tlie  mucus  of  diSerent  organs  varies  coiia^ 
derably,  according  to  the  recjiiired  use  in  protecting  these  organs 
from  the  contact  of  foreign  substances.  Thus  the  mucus  of  the 
nostrils  and  trachea,  which  is  iiiteaded  to  protect  these  mem- 
1 
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branes  &om  the  external  air,  differs  Stom  that  of  the  nriniir^ 
bladder,  which  is  to  preserve  this  organ  from  the  contact  of  an 
acid  lifjuor,  or  from  that  of  the  g&ll  bladder,  whose  contents  are 
alkaline. 

'  The  animal  matter  pecnliar  to  mucus  is  the  same  in  all  cases, 
and  has  the  following  properties:  it  is  insoluble  in  water,  but  is 
able  to  imbibe  so  much  of  this  fluid  as  to  become  more  or  leas 
transparent,  semi-liquid,  or  what  is  termed  glairy.  If  in  this 
state  it  be  laid  on  blotting  paper,  and  the  paper  changed  as  it 
becomes  wet,  the  mucus  mav  oe  derived  of  me  greater  part  of 
the  moisture  which  it  h^  aosorbed,  and  will  tihen  lose  most  of 
its  peculiar  properties.  Mucus  is  not  coagiilable  by  boiling,  it 
becomes  transparent  when  diy,  and  gener&Uy  resumes  its  mu- 
cous character  on  adding  fresh  water,  but  uiere  is  great  dif- 
.  fercnce  in  this  property. 

The  liquid  part  of  mucus,  or  that  fluid  which  t\\k  props 
mucous  matter  imbibes,  and  to  which  it  owes  its  fluidity,  is  the 
same  as  the  liquid  that  remains  after  the  coagulation  of  the 
serum. 

My  experiments  give  the  following  constitnesit  parts' of  nasal 
mucus : — 

Water 933'7 

AIucous  matter, 53*3 

Muriate  of  potass  and  soda J'6 

Lactate  of  soda,  with  its  accompanying  ani-  ?        „._ 

mal  matter ^ .3 

Soda.... .' ;..-     0*9 

Albumen  and  animal  matter  .insoluble  in  al-'^    • 
cohol,  but  soluble  io  water ;  along  with  a  >       3*5 
trace  of  phosphate  of  soda . , J 

1000*0 

Nasal  mucus,  when  just  secreted,  contiuns  a  greater  prc^xn'' 
tion  of  water  than  above  stated.  It  is  very  fluid,-  and  rives  by 
evaporation  only  O'ZS  per  cent,  of  solid  matter.  There  is  reason 
to  suppose  that  its  peculiar  animal  matter  is  first  dissolved  in  the 
free  alkali,  but  is  gradually  precipitated  as  the  alkali  becomes 
carbonated  by  the  contact  of  the  respired  air.  "ITje  mucus  which 
I  analysed  was  of  Eucha  consistence  that  the  whole  quantity^ 
put  on  inclining  the  vessd  that  contained  it. 

The  proper  mucous  matter  of  the  nose  ha^  the  following  pnv 
perties :  immersed  in  water  it  imbibes  so  much  moisture  as  to 
become  transparent,  excepting  a  few  particles  that  remain  opake: 
it  may  thenbeseparatedby  the  filter  from  the  rest  of  the  water, 
knd  may  be  further  dried  on  blotting  paper  till  it  has  again  lost 
nearly  Uie  whole  of  the  moisture  it  had  imbibed.     Mucus  tfuu 
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dried  will  agdn  absorb  water  when  immersed  in  it,  and  resume 
its  transparency ;  and  tliis  alternate  wetting  and  drying  may  be 
r^>eated  an  indefinite  number  of  timee,  but  it  thus  gradually 
becomes  yellowish  and  more  resembling  pus.-  Five  parts  *n 
recent  mucus  absorbed  by  9B  parts  of  water  produce  a  glairy 
mass  which  will  not  pour  from  a  vessel.  When  mucus  is  boiled 
with  water  it  does  not  become  homy,  nor  does  it  coagulate ;  the 
violent  motion  of  ebullition  rends  it  in  pieces,  but  when  the 
boiling  is  discontinued,  it  is  tbund  collected  again  at  the  bottom 
,  oftlie  vessel,  and  nearly  as  mucous  as  before.  Isnould  observe, 
however,  that  this  mucus  naturally  contains  a  little  albumai, 
which  must  first  be  extracted  by  cold  water  to  enable  the  re- ' 
maining  mucus  to  exhibit  the  above-mentioned  appearances. 
The  nasal  mucous  matter  dissolves  in  diluted  sulpnuric  acid: 
when  the  add  is  concentrated,  the  mucus  is  carbonized.  Nitric 
acid  at  first  coagulates  it,  a  number  of  yellow  spots  being  dis- 
persed through  uie  coa^tum;  hut  by  continuing  the  digestioii 
It  sc^ns,  and  is  finally  dissolved  into  a  clear  yellow  liquid  con- 
taining none  of  that  yellow  substance  which  I  have  aescribed 
under  fibrin. 

■  Acetous  acid  hardens  mucous  matter,  but  without  dissolving 
it,  even  in  a  boiling  heat.  Caustic  alkali  at  first  renders  mucous 
matter  more  viscous,  and  afterwards  dissolves  it  into  a  limpid 
Bowing  liquid.  Tannin  coagulates  mucus,  both  when  softened 
by  the  absorptiiin  of  water,  and  when  dissolved  either  in  an  acid 
or  on  alkali, 

The  Mucus  of  the  Trachea,  as  lar  as  I  have  been  able  to 
examine,  possesses  the  same  prcperties  with  the  preceding.  'ITie 
first  morning  expectoration  often  contains  bluish  or  dark  c<v 
loured  floccmi,  which  will  imbibe  20  times  their  bulk  of  water, 
•  and  sometimes  become  thereby  so  perfectly  transparent  as  hardly 
to  be  distinguished  in  the  surroundiog  water.  Acids  and  al- 
kalies act  upon  them  as  on  nasal  mucus. 

The  Mucus  of  the  Gall-bladder  much  resembles  that  of  the 
nostrils,  but  is  more  transparent,  andi^olwavs  tinged  yellow  by 
the  bile.  When  dried  it  will  again  soften  in  water,  but  loses 
part  of  its  mucous  property.  Biliary  mucus  dissolves  in  alkali, 
and  its  ftuidity  increases  in-  proportion  to  the  quantity  of  the 
latter.  If  this  solution  is  exactly  saturated  with  an  acid,  the 
mixture  becomes, slightly  turbid,  and  of  a  consistence  to  be 
drawn  out  in  threads.  All  the  acids  produce  with  biliary  mucus 
ayellowish  coagulum  that  reddens  litmus.  Thecoagulum  formed  ' 
with  the  sulphuric  acid  may  be  restored  to  its  mucous  properties 
by  exact  saturation  with  an  alkali.  Alcohol  coagulates  this 
mucus  into  a  very  yellow  granular  mass,  to  which  the  mucous 
property  cannot  oe  restored.  A  similar  mass  is  often  found  in 
the  adipocirous  biliary  concretions ;  and  it  is  remarkable  ^t  it 
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may  be  produced  frommucusby  alcohol,  as irom biliary miutar 
by  ether. 

Bile  itself  is  often  of  rach  a  muoMis  consistence  as  to  b« 
drawn  out  in  threads.  This  is  owing  to  the  wesence  of  mucus 
dissdved  in  the  alkali  of  the  bile.  A  very  httle  of  any  add  (the 
acetous  for  example)  precipitates  the  mucus,  and  destroys  the 
viscouty  of  the  bile.    Alcohol  has  the  same  effect. 

Fonner  chemists  seem  to  have  regarded  this  pr(^>erty  t^  bile 
as  owing  to  the  presence  of  albumen,  the  existaice  of  which 
has  been  considered  as  demonstrated  by  the  precipitate  caused 
by  adding  acetic  acid  or  alcohol.  From  what  I  have  already 
mentioned,  it  is  clear  that  no  precipitate  produced  by  acetic  add 
can  be  albumen,  since  the  latter  is  soluble  in  this  acid ;  and  as 
bile  is  not  disturbed  by  prussiate  of  potass  or  by  tannin  alter  the 
predpitste  by  acetous  acid  is  removed,  this  is  a  proof  that  no 
albumen  can  be  contained  in  bile.  The  feUowing  e^jeriment  is 
concliisive  that  the  supposed  albumen  of  bile  is  only  mucus: 
mix  some  bile  with  very  weak  sulphuric  add,  drain  on  a  filter 
the  yellow  precipitate  tiius  formed,  and  then  digest  it  with  asa- 
turating  (quantity  of  carbonate  of  soda  and  water,  and  the  pre- 
cipitate wdl  be  changed  to  a  mucus,  which  will  be  more  or  less 
glairy*  according  to  the  quantity  of  water  employed. 

J'iie  Mucus  of  ike  hUeHines  accompanies  the  excremoits,  in 
which  it  often  iorma  long  and  transparent  filaments.  When 
once  dried,  the  addition  of  water  will  not  restore  its  mucous 
pnmerty,  but  alkalies  produce  this  effect,  though  without  ren- 
dering it  transparent. 

The  Mucus  of  the  Ufinary  Passages  accompanies  the  nrine^ 
in  which  it  is  partly  dissolved,  and  partly  suspended  mechani- 
cally. The  latter  portion  is  generally  Uxt  transparent  to  be 
distinguished  by  the  eye;  but  it  may  be  exhibited  by  letting  the 
urine  remain  while  at  rest,  decanting  the  fluid  portion,  and 
drying  the  mucus  on  a  filter.  This  loses  its  mucous  pn^iCTtv 
totally  by  desiccation,  and  then  oft^n  becomes  rose-coloured, 
owing  to  the  presence  of  uric  add,  and  appears  to  be  crystal- 
lized. It  softens  a  little  in  water.  The  urinary  mucus  is  easily 
soluble  in  alkaUes,  and  ia  not  separated  from  this  solution  by 
acids.  Tannin  separates  it  m  white  flocculL  I  shall  return  to 
this  subject  under  the  analysis  of  urinf. 

4.  Fluids  of  the  Serous  Membranes. 
It  it  well  known  that  the  sur&ce  of  serous  memlnanet  is 
always  moistened  by  a  liquid,  which  in  a  state  of  health  is  never 
secreted  in  quantities  sunident  for  analysis;  it  is  there&ure  only 
during  a  dropsical  state  of  these  membranes  that  we  can  gain 
any  knowledge  of  its  properties.  This  fluid  may  be  consida^ 
as  serum  deprived  of  fi:om  f  to  -{-  of  its  albumeD.     It  does  not 
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coagulate  by  mere  bcnling,  but  it  smdnally  becomes  turbid, 
and  during  the  evaporation  a  coagSated  mass  collects.  This 
appears  to  be  albumen,  but  it  has  a  sulphur-yellow  colour.  It 
is  copiposed  of 

Water '. 988-30 

Albumen 1-66 

Muriate  of  potass  and  soda 7'09 

Lactate  of  soda  and  its  animal  matter. , .  2*32 

Soda 0-28 

Animal  matter  only  soluble  in  water,  \  .„j, 
with  a  trace  of  phosphates ,......./ 

1000-00 

The  fluid  whose  analysis  is  here  given  wa?  that  of  hydro- 
cephalus,* which  probably  approaches  nearer  than  any  other  of 
the  morbid  efCuscu  fluidii  to  the  natural  state,  oa  accoimt  of  the 
short  duration  of  the  disease,  and  the  littL^  time  to  which  the 
6uid  is  exposed  to  spontaneous  change  within  the  ventl'icles  of 
the  brain.  The  other  dn^sical  fluids  are  in  general  morecoa- 
centratcd,  which  may  arise  either  £rom  the  mere  consequence 
of  being  long  kept,  or  from  the  transud^ion  of  the  scrum  of 
the  blood  that  always  occurs  in  the  last  stages  of  dropsy,  and 
appears  also  to  take  place  in  the  urine  and  cellular  membrane. 

5.  The  Humors  of  the  Eye, 
The  quantity  of  these  fluids  that  can  be  procured  is  so  small 
that  it  is  not  easy  to  obtain  a  very  exact  analysis  of  them.  How- 
ever, my  experiments  have  shown  me  that  they  bear  a  very  close 
affinity  with  the  other  membranous  fluids.  Those  of  the  eye  are 
distinguished  by  being  perfectly  transparent  and  colourless ;  the 
other  membranous  fluids  having  a  yellowish  tinge.  The  humors 

-<  It  givei  me  much  pleaanre  Hgsiir  to  fall  inio  tbe  track  of  Dr.  Marcet'l 
latkonra,  who  boi  wialyxed  nany  of  Ibeie  fluids  with  miilta  lo  sesrly  ap- 
proachiD^  my  owD  as  lo  be  a  conwdcrsble  canfinuaUaD  of  tbiii  acauracy, 
particularly  B>  our  eiperiaicats  nere  made  Dearly  at  tlie  mme  lime,  and  witb- 
iHit  aa;  knowiedseof  each  other's  openaKoai.    ThefolliiwlDg  areDr.  IlarceCi 

Fluid  of  Fluid  of 

Spiqa  bifida.  Hydrocephalic  iolcniDa. 

Water 988-60 696-80 

Milco-cxtractWemaKer,  &c..     3-90 I'lS 

Mnriafei.Ac 1'6S 664 

Subcarbomte  of  loda 1-SS 1-84 

Plioiphales,  4c 080 fr20    . 

I  may  obierre  that  the  circonulaiun!  of  Dr.  Uarcet't  baling  found  a  greater 
quanl'iij  of  loda  U  owing  lo  Ike  decoiapaiitioa  of  Ibe  lactate,  u  well  ai  to  (b« 
prcKDce  of  eaiboDic  acid,  ' 
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of  the  eye  are  not  coagolated  by  boiling.    Their  composttioa 
is  as  follows : — 

Aqaeom  HnoMr.  Vllreom  Htaaar. 

Water. 98-10 98-*0 

Albumen a.  trace 0'16 

Mnriates  and  lactates 1*15 ,>. .  1*42 

Soda,   with  animal  inatter\ 
soluble  only  in  water . , , .  J 

The  crystalline  lens  has  a  peculiar  and  very  remarkable  c(Hn- 
poution.  It  has  been  considered  as  a  muscle  from  the  well- 
known  experiment  of  M.  Reil,  who,  on  trestiiig  it  with  nitric 
acid,  discovered  in  it  a  peculiar,  muscular  structure;  and  Mr. 
Chenevix  also  fomid  that  its  density  and  specific  gravity  in- 
creased towards  the  centre.  But  its  solubility  in  water  is  a  suffi- 
cient proof  that  it  is  not  amuscle,  though  to  eJETect  this  solution  it 
is  necessary  to  break  it  down,  and  then  it  leaves  undissolved  a 
small  portion  of  extremely  pellucid  membrane.  This  circum-' 
stance,  added  to  that  of  the  increasing  density  towards  its  centre, 
shows  that  the  structure  of  the  lens  is  cellular,  the  cells  being 
filled  wi^  pellucid  matter  of  different  degrees  of  concentration. 

The  composition  of  the  lens  I  have  found  to  be  as  follows:^ 

Water. ...  * 58-0 

Peculiar  matter. 35'9 

Muriates,   lactates,  and  animal  matter,   all?       . 

soluble  in  alcohoL 5 

Animal  matter  soluble  only  in  water,   with\      - 

some  phosphates • ....  J 

Portions  of  the  remaining  iosdluble  cellular  l       _., 

membrane J 

100:0 

Hie  matter  peculiar  to  the  lens  is  remarkable.  It 'coagulates 
by  boiling,  ana  the  coa^Ium  has  all  the  chemical  properties  of 
the  colouring  matter  of  blood,  excCTit  colour,  which  is  entirdy 
absent.  When  burnt,  it  leaves  a  little  ash,  containing  a  veir 
small  portion  of  iron.  Tlie  liquor  in  which  the  cosguliim  is 
formed  reddens  litmus,  has  the  smell  of  the  humors  of  the 
muscles,  and  like  them  contains  irce  lactic  acid. 

The  perfect  achromatic  transparence  of  the  lens,  notwith- 
standing its  similarity  in  chemical  properties  to  the  colouring 
matter  of  the  blood,  is  well  worthy  of  notice.  TTie  black  pig- 
ment of  the  choroidea  is  a  powder  insoluble  in  water  and  aciifi, 
but  slightly  soluble  in  alkalies.  When  dried  and  ignited,  it 
bums  as  easily  as  a  vegetable  substance,  find  the  ash  contains 
much  iron.    From  these  observations  it  may  w^  be  supposed 
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that  the  circulatJiis  blood  is  decomposed  on  the  interior  surface 
of  the  choroidea,  leaving  there  its  colouring  matter,  which  is 
required  for  the  purposes  of  vision,  and  conveying  the  remainder 
to  the  inner  part  of  the  eye  perfectly  limpid  and  colourless. 
Need  I  add  that  the  received  opinion  of  thepresence  of  gelatine  > 
and  albumen  in  the  lens  is  erroneous  ?  The  existence  of  free 
lactic  acid  in  the  humors  of  the  lens  proves  nothing  with  regard 
to  its  supposed  muscular  structure ;  hut  only  shows  the  presence 
of  absorbing  vessels  to  convey  the  products  of  the  spontaneous 
decomposition  of  animal  matter,  one  of  the  most  important  of 
iiiiich  appears  to  be  the  lactic  acid. 


Article  XI. 

Mi^ltcal  OlserVations  al  Hackney  IVick.     ^y  Col.  Beaufijy. 
-    Magnetical  Observations. 

Lktitude  El'  38'  40"  North,    LoD|ilude  TfflM  in  Time  6"-^. 
-     1613. 


Morniog  Obsety. 

Noon  ObaerV. 

Evening  Obser<t. 

Monch, 

Hoar. 

Variation. 

Hour.  1  Variation. 

Hqor.  1  Variation. 

Sept.  18 

Sh   55' 

U°  15'   48' 

»  \<y  J840  SI'  M" 

6^  00"  M"  \V    It" 

DilEo  19 

9    00 

84    16    09 

1     SO   84    81     88 

Dittc  80 

8    50 

24    16    00 

2     03  '84     S3     38 

-5    65   84    18    OS 

Dflto  81 

H    55 

24    14    56 

2     15  |S4     SO     S3 

6    00   31    16    52 

Ditto  93 
Ditto  83 

8     SO 

8    45 

34    12    55 

24    13    45 

_     —  |_     -_     _ 

6    00   34     14    10 
5    66   34    15    00 

2    05   24    81     38 

Dittos* 

8    52 

94     13-  48 

2    00 

84     82     40 

6     57    84 .  16     03 

Ditto  85 

9    00 

S    00  84     15    44 

DktoSa 

8    50 

24    IS    01 

1     37 

24    83    m 

S    55  iU     15    60 

Ditto  27 

8    60 

24     14    16 

8    00 

34    88    48 



Ditto  28 

8    45 

24    13    66 

1     55 

84    83    56 

5     55  !84    17    00 

Ditto  29 

8    50 

24     14    45 

2    08 

24    24    30 

5    60  124    n    33 

Ditto  SO 

9    03 

24    20  m 

3     15  124    33     16 

5    SO  |34    IT    08 

Hraoar        f  Morning   al 

ShSS' Variation  S4°    IS'    46"! 

ObGcrvalions    \  Nooo        at 

08  ....  Ditto          84    as    38}.  Wert. 

in  Sept.        (.EveniDg   at 

03  ....  Ditto         84     16    04  ) 

fMorninl  at 

44     ...  Ditto          84    15  \M  J 

Ditto  in  Aug.     '^Noon        at 

02  ....   Ditto          B4    23    S8  \  VaU 

(EvcDing    at 

05  ....   Ditto           24     18     08>-> 

fMo«iDg  at 

31  ....  Ditto          2*     14    3?  ) 

DUloio  Jolv.   5  Noon        at 

SO  ....  Ditto          24    83    04  >  W«)t. 

^F 

ening    at 

08  . 

..  Ditto 

84    15    56  > 

v,,,^  Google 
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Ditto  in  Itay.     jTioaji 


Magtietical  Obtervatiota. 

(N^VDinc  at 
^Naaa        at 


DHto  Id  Af  ril 


Etmu^   St    6    46  . 


VariatjMi  «4o  IS*  S5" 

Ditto  34  22  IT 

94  16  04 

94  IS  03 

S4  20  U 

S4  13  41 

84  09  18 

84  21  IS 


.  Ditto 

.  Ditto 

.  Ditto 

.  Ditto 

!  mtto 

.  Ditto 


[Not. 
j-Wert. 
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Magnetictti  Observations  corUatued. 


Horning  Oburr. 

Noon  Observ 

E»eniDj  Ohaerr.    1 

Month, 

1 

Hoar. 

Variation. 

Hour. 

Variation. 

Hoar. 

VariaWoo. 

Oct.      I 

ail  S3' 

84"  U'  56" 

8* 

03' 

MO  85' 

46" 

Ditto    8 

8     45 

94    13    88 

8 

05 

84    S2 

60 

Ditto     3 

8    fiS 

S4    14    3» 

8 

05 

94    81 

02 

■s  ^ 

DiWo     5 

8    50 

S4    15    40 

2 

00 

24    84 

SO 

^  s- 

Ditto     6 

8    45 

84     15    56 

9 

10 

84    98 

05 

n 

Ditto     B 

8     50 

84    14    64 

Ditto    9 

6     35 

84    IS    S3 

2 

OS 

84    98 

18 

Ditto  10 

B    45 

94     18    47 

1 

55 

84    88 

36 

■b"s 

Dillo  11 

8    45 

34     14    48 

1 

58 

84    22 

83 

12 

Ditto  IS 

8    45 

84     14    48 

2 

05 

84    19 

or 

^^ 

Ditto  14 

8     BO 

94    15    98 

55 

84     23 

02 

Ditto  15 

8    45 

M     16    90 

60 

84     28 

83 

Ditto  10 

8    46 

84    IT    38 

9 

00 

24     90 

67 

o^ 

DUto  IT 

S    35 

94     16     SO 

1 

6T 

84     92 

06 

Sept.  30. — The  wind  blew  hard  from  the  east,  the  weather 
fine ; '  and  at  noon  the  needle  became  unsteady,  and  vibrated 
three  minutes. 

Oct.  10.— The  variation  was  remarkable,  the  day  fin^  with 
a  pleasant  breeze  from  the  west;  fitfeen  hours  after  it  blew  veiy 
hard  from  the  same  point,  with  rain. 

Oct.  15. — The  wind  blew  strong  from  the  south-west^  wili  a 
drizzling  rain ;  and  the  needl^  at  intervals,  vibrated  at  noon 
five  minutes. 

_  .     ,  „      I  Between  noon  of  the  1st  Sep(.>  ^  n>i  i     ■. 
K*^''""jBetw«nnoonofthel«Oc..  J  OSW  i-d*"- 
Xnporation  during  the  tame  period,  9'0M>  inchtt. 
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Article  XII. 

Svme  Afmeraloeical  Remarks  on  Gremlarui.     By  Tlioinu  AUaiii 
Esq.  F.R.S.E. 

(To  Dr.  ThotnsoB;) 

SIB, 

In  vour  second  Number  yoa  were  so  obliging  as  to  insert  sMue 
remarks  on  a  collection  of  Greenland  minerals  which  fell  into 
my  hands  a  few  years  ago.  I  then  mentioned,  that  the  Gentle- 
man who  collected  them  would  be  here  this  season;  and  I  have 
DOW  the  pleasure  to  announce  (o  you  the  safe  arrival  of  Mr. 
Geieecke,  after  a  residence  of  seven  years  and  a  half  in  Green- 
land, where  he  has  been  occupied  in  examining  the  coast  and 
aumerons  islands,  from  Cape  Farewell,  in  lat.  59^°,  all  along 
tfie  west  side  of  the  peninsula,  to  76". 

It  is  with  much  satislaction  that  I  find  the  losses,  which  he 
sustained  in  consequence  of  the  war,  have,  in  a  great  measure, 
been  repaired  by  his  industry  and  perseverance,  although  they 
added  one  year  more  to  his  detention  in  the  countir.  Mr. 
Geiseck^  is  possessed  of  a  great  deal  of  interesting  intelligencev 
not  only  with  regard  to  the  mineralogy  and  geology,  but  also  the 
zoology  and  botany,  of  the  country :  the  former  were  his  prin- 
cipal objects ;  and  from  his  accurate  knowledge  of  every  part  of 
the  science,  we  have  reason  to  expect  a  great  deal  of  most  useful 
and  interesting  information,  as  he  ia  about  to  publish  an  account 
of  his  travels  in  Greenland. 

With'  his  permission,  I  am  now  enabled  to  give  you  some 
information  respecting  cryolite,  and  the  other  new  minerals 
menti(Hied  in  the  note  I  formerly  sent  you.  Cryohte  is  found' 
only  in  one  place,  in  a  very  remote  and  unfrequented  quarter,  in 
a  fiord,  or  arm  of  the  sea,  distinguiKhed  by  the  name  of  Arksul, 
situated  about  30  leajrues  from  the  colony  of  Juliana  Hope,  in 
South  Greenland.  It  occurs  imbedded  in  gneiss,  in  two  thin 
.  irregular  seuns  i  one  of  these  contains  the  pure  white  cryohte, 
and  is  entirely  un contaminated  with  any  admixture;  the  other  is' 
wholly  composed  of  the  brovn  discoloured  variety,  mixed  with 
galena,  pyrites,  &c.  They  are  situated  very  near  each  uther : 
the  first  is  washed,  at  high  water,  by  the  tide,  and  a  considerable 
portion  of  it  is  exposed,  the  superincumbent  gneiss  being  re- 
moved.. It  varies  from  one  foot  to  2-1-  in  thickness.  From  the 
degree  of  decomposition  which  it  has  undergone,  this  curious 
fossil  could  not  be  procured  attached  to  the  matrix,  particularly 
as  it  was  always  separated  by  a'  thin  layer  of  mica  in  a  state  of 
disintegration. 
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-  The  mineral  tO' which  you  have  given  the  name  of  sod&Ute 
likewise  occurs  only  at  one  spot,  but  iu  a  more  accessible  situa^ 
'  tion,  at  Kanerdluarsuk,  a  narrow  tongue  of  land  upwards  of 
ijhree  miles  in  length,  in  lat.  61°.  It  is  found  in  an  estensive 
bed,  varying  &om  6  to  12  feet  in  thickness,  and  dipping  south. 
It  occurs  between  beds  of  mica  slate ;  these  rest  on  gneiss ;  and 
in  the  upper  one  the  graphite,  noticed  in  the  list  of  minerals 
formerly  sent  you,  is  tound  disseminated.  The  coasts  are  here 
precipitous,  but  the  land  nowhere  in  this  vidaity  above  1000 
feet  high. 

The  allanite  occurs  in  granite  at  Kakasoeitsiak,  near  Alluk, 
between  Capes  Discord  and  Farewell,  on  the  east  coast,  the 
extreme  point  of  Mr.  Geiseck^'s,  travels  in  that  direction ;  and 
he  consequently  was.  unable  to  revisit  it.  Ofyour  analysisof 
these  two  minerals  Mr.  Geiseck^  had  heard,  by  means  of  a  Hall 
paper,  and  had  them  noted  in  his  catalogue  under  the  names 
Tou  have  ^ven  them.  Besides  these,  Mr.  Geiseck^  has  been  so 
ibrtunate  as  to  find  a  great  variety  of  other  minerals,  entirely 
new,  specimens  of  most  pf  which  he  had  the  kindness  to  t^ace 
in  my  cabinet.  It  is  not,  however,  my  business  to  rob  h^n  of 
the  satisfaction  of  making  them  known  to  the  minerak^cal 
world  himself,  which,  besides,  I  could  only  do  in  a  very  imper- 
fect manner.  Af^er  arranging  his  affairs  in  Copenhagen,  where 
fee  proposes  to  place  a  suite  of  the  minerals  of  Greenland  in  the 
Royal  Cabinet,  he  proceeds  to  his  own  country,  with  the  inten- 
tion of  immediately  preparing  for  the  press. 

Your  readers  will  probably  be  anxious  to  know  the  kind  of 
country  Mr.  Geisecki^  metwith  in  Greenland.  So  far  as  he  saw, 
the  continent  yas  entirely  primitive,  excepting  the  peninsulaof 
forsook,  in  71°.  The  large  island  Disco  is  composed  of  trap 
rocks,  resting  on  gneiss  and  mica  slate.  Hassen  Island,  and 
one  or  two  others  in  that  neighbourhood,  are  also  composed  (^ 
trap;  and  among  the  iumiense  group  of  the  Vrouwen  Islands, 
which  are  principally  primitive,  be  foqnd  a  few  small  ones  be- 
longing to  the  floetz  class.  . 

The  tJiflicuUies  Mr.  G.  had  to  contend  with  were  innumeraUe 
9nd  the  dangers  continual.  He  ti'equently  had  to  walk  30  or  40 
miles,  carrying  on  his  shoulders  the  fruits  of  his  labour ;  and  in 

fai;ig  froip  one  island  to  another,  he  had  nothing  to  convey  turn 
ut  [he  miserable  seal-skin  boats  of  the  country,  aqd-  these 
^wsys  managed  by  women. 

I  nave,  therefore,  more  reason  to  be  surprise^  at  his  beioff 
able  to  form  a  collection  at  nil,  tlian  that  his  minerals  sh<Htla 
nave  been  in  the  dirty  and  uncouth  state  in  which  ]  found  them. 
He  however,  infor|ns  me,  thaj  they  were  in  a  very  different 
pndjtion  when  they  were  sent  from  him  j  and  h^s  pointed  out 
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several  specimens  which  hehad  carefuUy  packed  up  at  the  time 
althoHgh  they  were  loose  and  dirty  wEen  they  came  into  my 
hands.  I  am,  Sir,  yom-  most  obedient, 

Edmhwgh,  Oct.  12, 1818.  Tmomas  Allan. 


Article  XIII. 
Proceedings  of  Pkilosophical  Societies. 

IMPERIAL    INSTITUTE   OF   FRANCE. 

Account  of  the  Laloursofike  French  Institute/or  1812, 

{CcncbuUd/rmrp.Sil.) 

MEDICINB  AND   SURGESY. 

After  twelve  years  of  experiments,  made  in  every  civilized* 
country,  since  the  discovery  of  vaccination,  the  Class  conceived 
that  it  would  be  useful  to  collect  the  result  of  the  observations 
on  an  object  so  important  to  humanity.  Another  motive  ren- 
dered this  undertaking  necessary :  objections  and  doubts  had 
been  raised  by  well  informed  men,  whose  testimony  was  calcu- 
lated to  influence  public  opinicHi,  It  has  even  been  questioned, 
whether  small-pox  inoculation,  considered  as  a  preservatire,  and 
in  some  cases'as  a  remedy  for  various  diseases,  was  not  preferable 
to  vaccination,  or  at  least  entitled  to  be  preserved  as  well  as  it. 

MM,  Berthollet,  Percy,  and  Hall^,  coimnissioners,  under- 
took the  necessary  researches  to  satisfy  the  intention  of  the 
Society ;  and  presented,  by  means  of  M.  Hall^,  a  longr'^rt, 
which  the  Class  ordered  to  be  printed.  They  bringthe  different 
points  (>f  discussion  to  six  principal  questions.  Under  these 
different  heads  they  unite,  as  far  as  possible,  every  thing  that 
has  been  accurately  ascertained  respecting  the  effects  of  vaccina- 
tion in  Europe,  and  in  the  countries  where  Europeans  have  been 
able  to  introduce  vaccination. 

Th^  have  collected  a  great  many  facts,  observed  particularly 
'  in  France,  England,  Italy,  India,  and  America,  and  observed 
in  individuals  of  all  classes,  constitution,  mode  of  life,  habits, 
sad  manners,  exceedingly  different  from  each  other.  On  the 
■other  hand,  they  endeavour  to  estimate  the  value  of  ^e  prin- 
cipal facts  upon  which  have  been  founded  the  most  plausible 
ejections,  which  they  neither  attempt  to  elude  nor'  conceal. 
Thus,  by  comparing  together  the  observations,  they  have  been 
led  to  the  conclusions  with  which  they  terminate  their  report ; 
namely — 

That  vaccination  does  not  introduce  into  the  body  a  iiiatte;^ 
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G^iabk  of  prodbcing  a  rcnlariEftble  disturbance,  and  which  re~ 
quires  to  be  expelkd  by  a  movement  similar  to  that  whii^ 
results  from  inoculation :  that  the  eruptions  which  sometimes 
appeared  at  first  were  not  owing  to  the  cow-pox  matter  ;  but  to 
other  circumstances,  in  the  midst  of  which  these  vaccinations 
were  performed : 

That  the  unfortunate  results  which  sometimes  occurred  were 
owing  to  causes  altogether  foreign,  which  made  their  appearance 
during  the  course  of  vaccination,  and  owing  entirely  to  the  state 
of  the  patients : 

That  the  disorders  following  vaccination,  when  liot  owing  to 
pre-existing  diseases,  have  been  veryparticular  cases,  depending 
upon  circumstances  peculiar  to  individuals ;  and  that  their 
number  bearing  no  proportion  to  the  immense  number  of  obser- 
vations exempt  from  accidents  of  any  kind,  no  general  conse- 
quence can  be  drawn  from  them ; 

That  the  unfortunate  results,  even  supposing  them  incon- 
testable are  more  than  compensated  by  the  numerous  instances 
of  chronical  and  obstinate  diseases  which  have  been  completer 
removed  by  vaccination ;  examples  which,  when  compared  with 
similar  effects  from  inoculation,  especially  if  we  take  into  cona- 
deration  the  greater  danger  of  inoculation,  leave  the  superiorUy 
greatly  on  the  side  of  vaccination  :  ^ 

Finely,  that  the  preservative  virtue  of  vaccination,  when  the 
virus  has  been  properly  taken,  and  the  pock  has  proceeded  pro- 
perly, is  fiilly  as  great  as  that  of  small-pox  inoculation ;  while  U 
possesses  the  immense  advantage  of  circumscribing  small-[)ox 
epidemics,  and  affords  reasonable  hopes  of  finally  annihilating 
this  dreadful  scourge  of  humanity,* 

M.  Portal  has  published  a  new  edition  of  his  treatise  on 
asphyxias;  a  work  printed  and  circulated  by  order  of  govern- 
ment, for  the  instruction  of  the  people,  and  which  has  probably 
saved  the  lives  of  thousands  of  citizens,  since  it  has  been  circu- 
lated in  France,  and  in  all  the  reat  of  Europe,  by  the  numerous 
translations  that  have  been  made  of  it. 

M.  Dumas,  correspondent  and  Dean  of  the  Faculty  of  Medi- 
cine at  Montpe!lier,'has  published  a  considerable  work,  entitled 
General  Docirbws  of  Chronical  Disease!:,  in  which  he  consider 
^thie  importantsubject  in  the  most  generd  point  of  view.  Not." 
confinilig  himself  to  the  external  forms  of  these  diseases,  he 
ascends  to  the  principles  of  their  phenomena,  determining  by 
analysis  tlie  simple.afiections  of  which  they  are  composed,  and 
which  may  be  considered  as  their  elements.  An  accurate  com- 
parison of  acute  and,  chronic  diseases  induces  him  to  conclude 
that  there  is-  no  constant  character  which  separates  these  two 

■  •  XhuimpoTlfttttpapermll  be  faiuidin  Nuj.  11. and  IV.  ofour  JoacnaL 
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elates  of  dise&sea.  In  his  account  of  chronic  diseases,  he  shows 
that  the  want  of  nutrition  and  emaciation  are  produced  more 
Bpe(Niily  by  diseases  connected  with  respiration  than  with  the 
organs  of  digestion.  He  shows  the  constant  relation  between 
certain  external  forms,  and  a  disposition  to  peculiar  chronic 
diseases.  Hence  he  deduces  the  character  of  the  physiognomy 
peculiar  to  each.       • 

The  study  of  the  revolutions  natural  to  thesediseases  has  made 
him  perceive  a  period  within  which  it  is  still  possible  to  prevent 
theirformation:  diifeient  kinds  of  crises  which  succeed  it^  and 
what  may  render  these  crises  advantageous  or  injurious  :  the 
diiferent  changes  of  acute  into  chronic  diseases,  and  viee  versa, 
and  the  cause  of  these  alternations. 

The  determination  of  the  simple  affections  of  which  these 
diseases  are  composed,  or  of  their  pathological  elements,  ap- 
peared to  him  of  the  greatest  importance;  since  it  furnishes  us, 
in  some  measuij^t  with  the  means  of  simplifying  them,  by 
attacking  these  elements  one  after  another,  begmmng  with  the 
most  powerful.  This  fiindamental  point  of  view  has  enabled 
him  to  explain  their  formation,  and  to  determine  in  a  solid 
manner  the  method  of  treating  them;  but  for  diis  purpose  it  was 
necessary  to  draw  an  accurate  line  between  the  essential  elemen- 
tary affections  and  the  symptomatic. 

Thus  be  has  risen^by  degrees  tothegeneral phenomena,  and  . 
has  been  able  to  deduce  them  from  a  small  immber  of  primitive 
auctions.     His  theory  of  the  formation  of  chronic  diseases 
reduces  itself  to  the  relations  of  the  elementary  affections  to  each 
other,  and  to  the  system  of  organs  which  they  occupy, 

jVI.  Dumas  treats,  In  a  manner  which  he  considers  as  new. 


every  thing  that  regards  the  general  disposition  to  chronic 
diseases.  He  establishes  a  difference  between  the  constitution 
and  the  temperament,  which  are  sometimes  opposed  to  each 
other;  and  this  opposition  is  the  most  direct  cause  of  a  tendency 
to  chronic  diseases.  He  estimates  the  influence  of  time  of  life 
by  the  relation  between  the  elementary  affections,  from  which 
results  a  disposition  at  every  age  to  different  kinds  of  diseases, 
modifications  in  the  diseases  common  to  each  age,  and  changes 
advantageous  or  hurtful  during  theprogrees  of  each  disease.  He 
treats  ol  the  passions  after  analogous  views.  Each  of  them  may 
be  decomposed  into  a  certain  number  of  simple  affectiMis;  which 
Metaphysics  knows  and  enumerates. 

Finally,  M.  Dumas  arrives  at  his  last  part,  which  is  that  of 
ttie  treatment.  He  shows  the  justice  of  his  doctrine,  by  making 
it  appear  that  all  the  approved  methods  of  treatment  are  easily 
reducible  totlie  principles  which  he  has  established.  He  finishes 
with  some  interesting  observations  on  hereditary  and  oq  incurs 
ble  diseases. 

la  an  appendix,  H.  Dumas  gires  several  examples  of  the 
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manner  in  which  he  thinks  the  peculiar  and  detailed  history  of 
the  elementary  affections  may  be  drawn  up.  A  second  wor^ 
wliich  be  promises,-  will  establish  and  explain,  by  examples 
drawn  from  hia  practice,  every  thing  difficult  and  abstract  which 
this  general  doctrine  contains. 

AGRICULTUKE   AND   TBCHNOL«GT. 

M.  Tessier  has  presented  us  with  the  results  of  numerous 
'  experiments  which  he  made  to  compare  with  each  other  the 
ferina  of  different  varieties  of  wheat,  and  the  bread  made  &om 
them.  Wheats  raised  in  the  same  field,  ground  in  the  sante 
mill,  baked  by  the  same  baker,  and  in  the  same  oven,  gave 
loaves  very  different  in  oppearance,  taste,  and  rapidity  of  drying; 
difference  which  may  influence  us  in  the  preference  giv^i  to 
each  variety. 

■  M.  Parmentier,  who  is  not  prevented  by  his  great  age  from 
devoting  himself  with  the  same  ardour  to  evecy  thing  that  aSects 
the  prosperity  of  agriculture,  has  given  a  sketch  of  the  results  ■ 
obtained  in  the  manufecture  of  syrups  and  conserves  of  grapes, 
from  the  time  when  his  treatise  on  the  subject  drew  to  it  the 
attention  of  agriculturists,  and  he  shows  all  the  advantages  ^at 
may  be  derived  from  this  method,  now  that  he  has  brought  it  to 
perfection  by  experiCTice. 

The  same  author  has  published  a  new  edition  of  his  Treatise 
on  the  Culture  of  Maixe,  which  received  the  prize  in  1784<from 
■  the  Academy  of  Bourdeaux,  and  which  has  been  of  essential 
service  to  the  southern  departments  of  France. 

The  art  of  rotatic^n  of  crops  consists  in  making  it  produce,  by 
the  succession  of  v^etsbles  committed  to  it,  and  by  the  labour 
which  the  cultivation  of  them  requires,  every  tmng  that  it  is 
capable  of  producing  without  *ver  injuring  it.  For  some  years 
it  nas  been  the  principal  object  of  research  with  those  who  em- 
ployed themselves  in  promoting  agriculture. 

M.  Yvart,  correspondent,  who  nas  undertaken  a  great  work 
on  the  subject,  has  this  year  submitted  to  the  Class  An  Hisloticai 
Notice  on  the  Origin  of  Rotation  of  Crops  (assolemen),  JbUowed 
by  an  Explanation  of  the  principal  Motives  and  Means  adopted 
.  to  extend  it  in  the  French  Empire.  This  notice  seems  intended 
as  an  introduction  to  his  great  work.  The  researches  of  the 
author  have  shown  him  that  the  triennial  rotation  so  common  in 
Europe  at  present  is  a  modem  invention.  This^tatiop,  which 
consecrates  the  third  year  to  the  repose  of  tJie  soil,  has  been 
introduced  by  laziness  and  poverty,  and  perpetuated  by  custom 
and  igaorance.  In  the  historical  notice  of  Yvart,  we' see  that  all 
good  farmers,  both  ancient  and  modem,  of  every  country,  have 
ascertained  that  the  true  repose  of  the  soil  consists  in  varying 
productions.     Virgil  has  consecrated  this  precept : — ■ 

"  Sic  qaoqae  mataiii  rcqaiocnnt  ftetibui  fttTa,"^— Geobs.  Lib.  I. 


1813.3  Imperial  ImtUule  of  France.  SQS 

But  it  was  destined  for  the  writers  of  our  days  to  explain  and 
support,  by  numerous  examples,  the  advanti^  of  proper  rotfr- 
tioos.  M.  Yvart,  oae  of  those  who  has  paid  most  attentioD  to 
the  subject,  has  ^e  merit  of  drawing  all  his  &om  the  soil  of 
France  itself.  His  instances  arc  very  numerous.  He  has  nven 
them,  for  all  climates,  for  all  exposures,  for  all  varieties  oi  soil. 
He  has  ehown  that  we  imiy  every  where  suppress  the  fallows,  and 
introduce  in  their  place  a  rotation  of  crc^s  much  more  produc- 
tive, and  capable  of  retaining  all  the  fertility  of  the  soil. 

M.  Hassen&atz,  divisionary  inspector  of  mines,  charged  by 
government  to  publish  a  treatise  on  metallurgy,  has  submitted 
to  the  Class  the  first  part  of  it,  entirely  devoted  to  the  extraction 
of  iron  from  its  ores,  on  account  of  the  importance  of  this  metal 
.for  the  arts,  and  the  numerous  works  required  by  the  difierent 
modifications  of  which  it  is  susceptible.  It  has  been  found  that 
the  &cts  contained  in  this  work  are  arranged  in  a  natural  order; 
that  all  the  processes  are  explained  with  clearness;  and  that  it 
may  be  considered  as  a  general  oollection  of  every  thing  known 
re^>ecting  iron,  either  from  books,  from  worwnen,  or  iroa- 
masterg.    This  first  part  has  been  recently  published. 


Article  XIV. 


1.  Ulmm. 

Notwithstanding  the  various  observftUons  and  experiments 
which  I  have  had  an  opportunity  of  making  on  nlmin,  it  is  only 
lately  that  I  have  been  so  fortunate  as  to  meet  with  it  in  a.  state 
of  purity,  so  as  to  be  able  to  ascertain  its  real  properties,  and  to 
assign  it  a  true  place  among  vegetable  substances. 

I  received  some  time  ago  froni  Dr.  Leach  a  specimen  of  a 
black  matter  which  he  had  collected  on  an  oak  m  the  neigh- 
bourhood of  Plymouth,  It  turned  out,  on  examination,  to  be 
ulmin  quite  &ee  from  potash,  a  substance  which  had  constituted 
a  part  of  all  the  specimens  formerly  examined  either  by  Mi, 
Smithson  or  myself. 

It  was  in  small  lumps,  mostly  attached  to  each  other  by 
vegetable  fibres.  Its  colour  was  a  very  dark  brown,  almost 
black.  It  had  little  or  no  taste.  It  was  considerably  firmer  than 
the  ulmin  mixed  with  potanh,  and  of  a  greater  specific  gravi^. 
I  found  its  properties  as  follows  :— 
.  1.  Nearly  tasteless. 

2,  Dissolves  very  slowly,  fmd  in  small  quantity,  both  in  water 
and  alcohol.    The  solutioq  is  pale  brown,  and  tasteless. 
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S.  The  aqueous  solution  is  not  precipitated  by  sulphate  aS 
iron,  sulphate  of  copper,  sulphate  of  ^c,  or  nitrate  of  silver. 

4.  Nitrate  of  mercury,  and  superacetate  of  lead,  occasi<»i 
brown  flocky  precipitates ;  but  boui  of  tliese  salts  were  preupi- 
tated  white  by  distilled  water. 

5.  The  acids  occasion  no  predpitation  in  the  aqueous  solution. 

6.  The  alcohol  solution  was  precipitated  dark  brown  by  sul- 
phate of  iron  and  sulphate  of  copper. 

7.  When  a  weak  solution  of  carbonate  of  potash  ii  poured 
upon  this  ulmin,  a  dark  brown  solution  is  immediately  effected, 
which  possesses  all  the  properties  formerly  described  in  my  paper 
on  ulmin,  in  the  first  number  of  the  Annals  of  Pkilosophy. 

I  burned  five  grains  of  this  ulmin  in  a  platmura  crucible,  A 
white  ash  remained,  weighing  0*27  grain.  It  contained  no  per- 
ceptible portion  of  alkali,  but  dissolved  with  efiervescence  in 
nitric  acid,  and  was  wholly  carbonate  of  lime. 

The  most  striking  property  of  ulmin  is  its  affinity  for  car- 
bonate of  potash.  It  is  by  means  of  carbonate  of  potash  that  it 
is  usually  so  soluble  in  water.  The  acids  throw  it  down,  merely 
by  depnving  it  of  its  pota^.  The  metalline  salts  throw  it  down 
from  its  alkaline  solution  by  a  double  decomposition. 
II.  Vlmin  from  the  Horse-Chesnut. 

Mr.  Sowerby  was  so  obliging  as  to  send  me  a  specimen  of  a 
black  matter  which  he  collected  from  a  horse^chesnut  {^scidus 
hippocampus)  growing  in  a  garden  in  Sbuthgate.  In  appearance 
and  taste  it  resembled  former  specimens  of  ulmin  very  closely ; 
but  it  was  so  much  mixed  with  portions  of  the  bark  of  the  tre^ 
that  I  could  hardly  obtain  any  quantity  in  a  state  of  perfect 
purity.  Ten  grains  of  it  (not  iree  fi-om  bark)  being  burnt  in  a 
platinum  crucible,  left  I  '44  groin  of  a  white  ash.  This  consisted 
chiefly  of  carbonate  of  potash  mixed  with  a  little  carbonate  of 
lime,  and  with  a  portion  of  silica,  which  I  could  not  weigh,  but 
estimated  at  about  0*04  grain.  It  was  dissolved  in  nitnc  acid, 
and  shot  into  small  crystals  of  saltpeti'e.  It  appears,  then,  that 
this  ulmin  contains  less  potash  than  the  ulmin  from  the  elm. 

Five  grains  of  it  being  treated  with  water,  formed  a  dark 
brown  solution,  and  left  behind  aportion  of  black-looking 
'  matter,  which  I  found  to  be  bark.  This  solution  was  not  preci- 
pitated by  acids,  nor  by  sulphate  of  zinc,  nor  muriate  of  tin. 
Sulphate  of  iron  threw  down  a  grey  precipitate ;  sulphate  of 
copper,  a  green ;  nitrate  of  silver,  a  white ;  and  acetate  of  lead, 
a  yellow. 

These  differences  &om  the  ulmin  of  the  elm  seem  to  depend 

upon  the  smaller  quantity  of  potash  present,  which  prevents  water 

from  dissolving  so  great  a  quantity  as  to  be  precipitated  by  acids. 

III.  Fall  of  Slumesfivm  the  Atmosphere,  near  Chester. 

I  received  some  weeks  ago  a  letter  vcom  Chester,  dated  (he 
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ISUi  of  September,  containing  the  following  information,  which 
the  writer  says  was  first  communicated  to  the  public  in  a  provin- 
ditl  newspaper.  He  does  not  give  the  date ;  but  merely  quotes 
the  following  passage  from  the  newspaper,  in  the  wwds  of  the 
anonymous  writer  of  that  article.  *'  Last  week,  having  occasion 
to  go  to  Malpas  (a  village  15  miles  from  Chester),  I  witnessed  a 
very  singular  phenomenon.  About  one  o'clock  in  the  day,  from 
the  great  heat  and  the  calmness  of  the  air,  I  apprehended  a 
thimder-stOTm,  and  supposed  my  apprehensions  were  going  to 
be  realised,  when  I  beheld  a  brignt  cloud,  out  of  which  tell  some 
large  atones,  which  were  soft  mid  intensely  hot  at  first,  but  after- 
wards acquired  considerable  hardness." 

I  am  not  aware  that  any  of  the  atones  in  question  have  been 
brought  to  XxtndoD.  These  phencanena  have  been  of  rare  occur- 
rence in  Great  Britain  of  late;  but  five  or  six  examples  of  simi- 
lar ialls  on  the  continent,  during  the  years  181 1  am  18)2,  have 
been  recorded,  and  the  stones  subjected  to  cliemiCal  analysis. 
As  some  of  the  results  of  analysis  are  curious,  I  have  been  intatd- 
ing  to  lay  tliem  before  the  readers  of  the  Arnials  of  PhUosopkyj 
but  have  hitherto  been  prevented  by  want  of  room. 

IV.  Swedish  Agriculture. 
I  take  this  opportunity  of  correcting  a  very  important  mistake 
which  occurs  in  my  Travels  in  Sweden,  relative  to  the  quantity 
of  grain  produced  annually  in  the  kingdom.  In  page  426  of 
that  work  I  have  given  an  oilicia)  table  eiliibiting  the  quantity  pf 
ground  in  tillage,  and  the  annual  produce  in  spanns ;  and  I  say, 
below  the  table,  that  the  Swedi^  spann  contains  28  kanns,  or  *4- 
English  wine  pints.  This  statement  1  took  from  a  Swedish 
dictionary,  published  at  Stockholm  in  1807. 

But  I  have  received  a  letter  from  a  Swedish  gentleman  in 
'  London,  stating  the  following  to  be  the  real  amount  of  the 
Swedish  measures,  from  his  own  personal  knowlfedge,  which  I 
hav^no  reason  to  call  in  question. 

1.  The  Swedish  tunn  consists  of  two  spanns  heaped  as  much    . 
as  can  be  laid  on  the  top,  and  is  the  only  lawfiil  measure  of  the 
country.  It  amounts  to 

French  cubic  Enclish  cubic 

i  lie  be!.  iochn, 

8310 9438  8 

The  Swedish  kannis ,132 149"9 

Now  a  Winchester  bushel  is  2150-42  cubic  inches:  therefore 
the  Swedish  tunn,  according  to  tlie  preceding  statement,  is 
4*3893  Winchester  bushels,  and  the  Swedish  spann  is  2-19465 
Winchester  bushels;  so  that  these  measures  are  above  40  fold 
greater  than  I  made  them.  This  removes  the  extraordinary  bar- 
renness, which  appeared  so  very  striking  according  to  my 
original  estimate;  so  that  the  luanland  (H  acre)  produces 
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sDnnally  raUier  more  than  dglif  Wiochester  bushelfi  of  com.  I 
thought  it  right  to  make  this  error  known  as  soon  as  possible,  to 
prevent  any  «Toneous  inferences  from  being  drawn  from  the 
table  in  question. 

V.  Sulphate  of  Soda.  .  . 
Want  of  room  obliges  me  to  defer  for  the  present  the  con- 
tinuation of  the  table  of  the  constitution  of  the  salts :  but  I 
think  it  necessary  to  point  out  a  mistake  in  that  part  of  the  table 
which  was  inserted  in  the  last  Number  of  the  Amials  oj  Philo-' 
iophy.  Sulphate  of  soda  (p.  294)  is  said  to  be  composed  of  1 
integrant  particle  of  sulphuric  acid  +  2  integrant  particles  (^ 
soda.  From  the  note  it  will  easily  be  seen  that  tfie  reverse  is  the 
case.  It  is  composed  of  2  s.  a.  -(-  1  soda,  and  its  weight,  of 
tnurse,  is  10-7882.  Hence  the  remarks  made  upon  it -in  page 
300,  aa  an  exception  to  Berzelius's  rule,  are  erroneous.  I  have 
not  yet  met  with  any  exception  to  his  rol^  exc^t  among  the 
nitrates.  These  exceptions  he  admits,  ^d  endeavours  to  obviate 
l^  the  ingenious  theory  published  in  this  and  the  preceding 
Number  of  the  Jtmals  of  Pkilosopktf. 

VI,  Electrical  Oxides. 

The  beaatiful  figures  produced  on  paper  by  the  oxidatiop  of 
various  metals  wiUi  an  electrical  battery,  cannot  be  et&ctually 
represented  by  engravings.  Mr.  Singer  proposes  to  illustrate  a 
few  copies  of  his  Elements  of  Electriciitf  (now  in  the  Press) 
with  some  real  oxides,  produced  by  his  powerful  apparatus. 
Those  who  desire  such  copies  may  secure  them  by  aa  early 
transmission  of  their  names  to  Mr.  Singer. 
VII.  Practical  Chemistry, 

Dr.  Thom^n  proposes  npxt  winter  to  give  a  Practical  Course 
of  Chemistry  toa  very  limited  number  of  young  Gentlemen, 
who  will  reside  in  his  house  during  its  continuance.  The  Couree 
will  begin  on  the  1st  of  January,  1814. 


/  Article  XV. 

Scientific  Booh  in  hand,  or  in  the  Press. 
Mr.  Kerrison  is  preparing  for  the  Press  An  Inquiry  into  the 
,  Establishment  and  Progress  of  the  Medical  Profession  in  England, 
as  it  regards  the  Pliysician,  Surgeon,  Apothecary,  General  Practi-' 
tioner,  and  Chemist.and  DruggiEt ;  with  a  Compendious  Analysis 
of  all  the  Charters  granted  to  Physicians,  Surgeons,  and  Apotheca- 
ries, tending  to  illustrate  the  Merits  of  the  Bill  about  to  be  sub- 
mitted to  Parliament  by  the  Associated  Surgeon- Apothecaries  of 
£  ngland  and  Wales 

fifr.  W.  Henley  is  about  to  publish  a  Series  of  Chemical  Tables, 
btended-to  exhibit  the  Properties  of  ail  the  present  known  Bodies, 
the  Result  of  their  Union,  8ic.  ?  forming  a  Complete  Abstract  of 
the  Science  of  Chemistry, 


181S0 


Meltortdogkal  Talk. 


Article  XVI. 
METEOROLOGICAL  TABLE. 


BlBOKBTER. 

TSEaHOHETER. 



— 

1813. 

WiDd. 

Mm. 

MiD. 

Med. 

Mai. 

Min. 

Med. 

E«p 

Rain. 

9th  Mo. 

Sept.  ir 

S     E 

30-32 

3011 

30^165 

72 

56 

64-0 

< 

18 

S     E 

30-11 

30-01 

30-060 

70 

46 

58-0 

19 

E 

30-Oi 

29-92 

29-965 

72 

43 

57-5 

20 

N,   E 

39-90 

29-89 

29-B95 

66 

45 

55-5 

21 

N     E 

29-91 

29-87 

29-890 

70 

50 

60-0 

■29 

22 

N 

2996 

39-90 

29-930 

68 

48 

38-0 

6 

23 

N     E 

30-01 

3996 

29-983 

64 

54 

59-0 

■14 

S4 

N    E 

30-11 

30-01 

30-060 

66 

47 

56-5 

0 

N    E 

30-11 

3003 

30-070 

62 

51 

s6-5 

■20 

36 

N    E 

3003 

30^)1 

30-020 

67 

47 

57-0 

S7 

£ 

30-01 

29-94 

29-975 

66 

44 

550 

- 

38 

N*    E 

""' 

60 
62 
62 

47 
47 
40 

53-5 
54-5 
51-0 

29 
30 

N    E 

■'^ 

~~^~- 

•51 

~" 

N    £ 

30-12 

29-M 

29-WO 

_ 

10th  Mo. 

Oct.   1 

N    E 

29-84 

3968 

29-760 

61 

41 

51-0 

2 

N    E 

29-70 

29-67 

29-685 

59 

49 

54-0 

_ 

__ 

9 

3 

S     E 

29-80 

2970 

29-730 

62 

48 

55  0 

■21 

S      £ 

, 

5 

W 

29-78 

29-65 

29715 

66 

54 

60-0 

~ 

~ 

6 

8    W 

29-80 

^9-77 

29-785 

66 

52 

59-0 

_ 

7 

s  w 

29'52 

29-*7 

29-495 

65 

51 

58-0 

8 

w 

2973 

29-46 

29-595 

60 

54 

57-0 

__ 

2-50 

9 

Var. 

29« 

29-*2 

29-425 

61 

49 

55-0 

__ 

10 

S    W 

29-44 

29-15 

29-995 

65 

45 

550 

4 

• 

11 

W 

29-46 

28'93 

29-195 

So 

48 

54-0 

_ 

12 

s  w 

2973 

29-55 

29-650 

60 

41 

50-5 

_ 

13 

s  w 

29-55 

29-34 

29'445 

58 

5» 

550 

-45 

14 

N  W 

29-62 

29-52 

29-570 

38 

34 

460 

_ 

•29 

15 

s 

29-58 

29*2 1 

29-395 

51 

33 

42-0 

•28 

■47 

30-22 

2";^ 

J9752 

72 

33 

55-23 

1-19 

51 

ienotei,  Uni  the  retolt  ii  included  in  the  next  folloirlac  oLiiervaUon,  * 
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REMARKS. 

Ninth  MohtL~~\9,  20;  Breezes  by  day:  much  dew.  21. 
Cloudy  (^uite  to  sun-set:  a  few  drops  of  rain.  22.  A  breeze, 
a.  m.  bringing  clouds:  p.  m.  a  sudden  thower:  rain  in  the 
night  23.  Windy:  showers.  94.  Much  wind.  25.  Windy: 
cloudy.  26.  Overcast  a.  m.:  clear  p.  m.:  aluminous  twilight, 
with  Cimts'fi.TiA  Cirrocumulus,  27.  Morning  twilight  some^at 
coloured:  forenoon,  overcas*:  clear  p.m.:  and  at  sunset,  fas- 
cicular C«TJ,  arranged  from  W.  to  E. :  the  wind  being  E.  »ad 
nearly  calm.  After  these  appearances,  lightning  far  to  the 
S.  E;  and  S.  W.  28.  Cloudy,  with  a  few  drops.  30.  A  pink 
twilight,  with  dense,  cploured  Cirri.  For  three  days  past,  a 
steady  N.E.  breeze,  with  pretty  much  sunthine. 

Tenth  Month. — 1.  Overcast,  a.  m.;  wind  N.  After  sunset, 
Cirrocumvhts  passing  to  Cirrostratus,  a  corona  found  the  moon, 
wid  a  small  meteor,  which  went  W.  2.  Overcast  most  of  the 
day:  a  few  drops,  p.  m.  3.  Cirrus^  with  Cumulostratus ;  twi- 
light opaque,  orange  coloured.  The  roads  have  become  of  late 
excessively  dry,  and  the  dust  raised  from  them  floats  in  great 
quantity  in  the  air.  4.  Early  this  morning  began  a  steady  rain, 
whidi  continued  till  after  sun-set.  5.  Fine  day:  lunar  halo. 
Q,  Cloudy.  7.  A  considerable  storm  of  thunder  and  lightning 
early  this  morning,  followed  by  much  rain.  8.  Fair,  a.  m. : 
wet,  p.  m.  9.  Fine  day.  10.  Wet,  with  a  feir  interval.  II. 
'Wet,a.m.:  &ir,p.m.  12.  The  reverse  of  yesterday.  14.  Fair. 
15.  Very  wet. 

RESULTS. 
Prevailing  Winds,  Easterly,  and  drying,  to  the  first  quarter  of 
the  moon;  soon  after  which  they  became  Westerly,    and 
brought  much  rain. 

Barometer;  greatest  observed  elevation  ..30 '22  inches; 

Least     . . . : 28'93  inches ; 

'  Mean  of  the  period 29752  inches; 

Thermometer :  greatest  height 72° 

Least S3° 

Mean  of  the  period ^5-2^° 

Evaporation,  1-19  inches.  Gain,  S-95  inches. 
Tbcraindf  Ihe4tbin$t.  havinf;;>ut  acondaiion  toafineieaiaoofsomeneek'i 
continuance,  I  availed  my  aelf  of  ttie  apparlunity  of  a  jouiaey  lOiide  imnediBtelj 
after  it,  to  ascertaia,  as  far  as  I  could,  ita  extent.  I  fouud  thai  it  had  r^ned 
frnm  morDiag  to  night  od  that  day  all  the  way  belwem  Londoa  and  York,  also, 
(by  information  from  other  iraTcUen)  as  far  north  as  the  T)ne,  and  oier  the 
narrow  part  of  the  u<  and,  from  Cheshire  to  NorlbumberlaDd.  It  haiing  be^ 
likewise  a  very  wet  day  oa  the  south  coast,  1  cDHtlude  that  probably  the  whole 
of  England  was,  on  this  occasion,  irrigated  at  once  from  an  Atlantic  current, 
which  during  the  prevalence  of  the  eutcrly  breeze  Just  before,  had  taken  pM- 
leaiion  of  the  higher  aimospbcre,  and  which  on  tbal  day  arrived,  in  its  progresi 
of  subsidence,  near  enough  to  the  earlh  to  part  with  its  electricity,  and  dii- 
place  the  lower  atres^  of  air. 
ToTTiMHiil,  rmiAJIfoiitA,g3,  1813.  L.  HOWARD* 
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Article  I. 

Biographical  Account  of  Sir  Isaac  Newton. 

In  the  year  1/04,  the  Treatise  of  Quadratures,  by  Newton, 
was  pubkihed.  This  treatise  bad  been  written  long  before, 
many  things  being  dted  out  of  it  in  Newtoo's  letters  of  Oct.  24, 
,and  Nov,  8,  IC76.  It  related  to  the  method  of  Auctions;  and 
that  it  might  DOt  be  taken  for  a  new  piece,  Newton  repeated 
what  Dr.  Wallis  had  published  nine  yean  before  without  being 
contradicted,  namely,  that  this  method  was  invented  by  degrees 
in  the  years  1665  and  1666.  But  the  editors  of  the  Acta  lip- 
.  sica,  in  their  reriew  of  this  book,  (and  the  author  of  the  review 
Kos  conceived  to'  have  been  Leibnitz  himself,)  represented 
Leibnitz  as  the  first  inventor  of  the  method,  and  said  that 
Newton  had  substituted  Suctions  for  difTcrences,  just  as  Fabri, 
in  his  Geometric  Synopsis,  had  substituted  movement  for  the 
indivisibles  of  Cavalleri.  This  accusation  gave  a  beginning  to 
the  controversy.  For  Dr.  KeiU,  in  an  epistle  publisoed  id  the 
Philosophical  Transactions  for  September  and  October  I7O8,  - 
retorted  the  accusation,  asserting  that  "  all  these  things  follow 
from  the  now  so  much  celebrated  method  of  Auctions,  of  which 
pur  Newton  was  doubtless  the  first  inventor,  as  will  be  evident 
to  any  one  who  shall  read  his  letters  published  by  Dr.  Wallis. 
Yet  afterwards  the  same  method  was  published  by  Mr.  Leibnitz 
in  the  Actft  Eruditorum  ;  only  changing  the  name  and  manner 
Vol.  II.  N°  -VI  2  C 
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of  notHtion."  *  Leibnitz,  undepslanding  this  passage  as  a  direct 
chai;ge  of  plagiarisni,  complained  of  it  as  a  calumny  in  a  letter 
to  Sir  Hans  Stoane,  the  Secretary,  dated  March  4,  IJW,  *iid 
moved  that  the  Roynt  Society  would  cause  Dr.  Keill  to  make  a 
public  recantation.  Dr.  Keill  chose  ntlier  to  explaia  and  defend 
what  he  had  written ;  and  though  Newton  was  at  first  offended 
at  his  origioal  paragraph,  being  apprehensive  that  it  might 
occasion  a  controversy,  yet  when  he  was  shown  the  accusation  in 
the  Acta  Lipcica,  he  gave  Keill  liberty  to  maintain  the  opinions 
wliich  lie  had  advanced.  Keill  wrote  a  long  tetter  to  Sir  Haas 
Sloane,  in  which  he  endeavours  to  demonstrate  not  only  that 
Newton  was  the  original  discoverer,  but  that  he  had  given 
Leibnitz  so  many  liinta  of  his  method  that  even  a  man  of  very 
ordinary  abilities  could  hardly  fait  to  inalie  it  out.  This  letter 
was  sent  to  Leibnitz,  who  demanded  that  the  Royal  Society 
would  pat  a  stop  to  tlie  accusations  of  a  man  too  young  to  know 
what  had  passed  betwceu  Newton  and  himself.  Instead  of 
making  good  his  own  accusation,  as  he  6ught  to  have  done,  that 
it  might  not  be  deemed  a  calumny,  he  insisted  only  on  his  own 
candour,  and  refused  to  t«ll  how  he  came  by  his  method.  He 
said  that  the  Acta  Lipsica  had  given  every  man  his  due ;  that 
he  Jiad  concealed  the  invention  above  nine  years,  that  nobody 
might.pretend  to  have  been  before  him  in  it.  He  called  Dr. 
Keill  a  novice  who  deserved  to  be  silenced,  and  desired  that 
NeivtoD  liimself  woald  give  his  opinion  in  the  matter.  Dr. 
Keill,  in  fact,  had  only  repeated  what  Dr.,Wallis  bad  published 
13  ytars  beftire,  add  Newton  had  already  given  his  opinion  on 
the  matter  before  the  tlispute  began ;  and  this  ttpimon  in  all 
prohabiHty  was  the  cause  of  the  contrwersy,  by  giving  origin  to 
the  severe  and  unjust  trearment  which  the  book  had  received  in 
the  Acta  Lipsica. 

The  Hoyal  Society  being  thus  twice  pressed  by  Mr.  Leibnitz, 
and  seeing  no  reason  to*  condemn  or  censure  Dr.  Keilt  without 
itiquiring  hito  the  niatterj  and  tinrt  nehber  Newton  nor  Leib-  . 
nint  fthe  only  persons  alive  who  knew  and  remembered  anything 
that  tiad  pBSs«l  respiting  these  matters  40  years  before)  could 
he  witnesses  for  or  against  Dr.  Keill,  app<Hnted  a  connnhtee, 
roirtisting  of  Dr.  Arbnthnol,  jMf.  Hill,  Dr.  Halley,  Mr.  Jones, 
Ur.  Machin,  and  Mr.  Burnet,  to  search  cM  tetters  and  papers, 
and  report  thdr  tipitiion  on  what  they  might  find,  and  ordered 
the  letters  and  papers,  with  the  report  of  thefr  committee,  to  be 
publisltcd.  This  puhlicatipn  wm  tite  famous  Commerciom  Epis- 
tolicum,  containing  the  letters  of  Oldenburg,  Collins,  LeibnitZr 
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Gregory,  and  Nejvtoo.  Tlie  foininittee  reported,  that  U  «p- 
pearM  to  tix^m  <'i9t  Newton  had  the  netbotl  in  or  befora  the 
year  \()(^i},  and  \\  di4  tiot  appear  t9  tbem  that  Mr.  Leibnitz  hwl 
it  before  the  year  1677f  «  year  after  the  coinraonication  of  ft 
JeFter  from  ^uwion  to  JLeibnit^,  in  which  the  method  of  Auctions 
was  siifficienliy  described  for  «very  iii;elligenl  persion.  Tli^y 
ad4,  th^t  the  dit&rential  method  of  J^eibnitz  was  the  sam«  as  thp 
flucl;onary  pslculusof  NewfoH)  the  notation  excepted;  that  ihaf 
regard '  lifewiotj  m  the  first  invpntjjr  of  that  n)ei|)od,  and  that 
pr,  KeilljH  saj'ing  so  I(as  done,  io  their  opiaiuD,  no  injury  tp 
Lei^nttz. 

liie  di.spule  did  not  pnd  could  not  wplj  t^rfiiinate  Iiere. 
Leibnitz  complained  bitterly  of  the  Commerciujn  Epistolicum, 
and  threatened  to  publjsl}  k  reply  tbat  would  coii^und  his  uits- 
gpnjits;.  But  he  was  wl^e  eooujfit  not  to  attempt  it.  Indeed,  it 
voulil  Iiave  liepn  9  bppeless  and  i^ipoasible  task  tp  have  at- 
tempted to  overturn  the  evidence,  contained  in  the- CommercivrQ 
Bpistolicum,  of  the  priority  of  ^^wton  as  ths  ini'f  ntor  of  fluc^ 
tions.  Several  anupymoMs  papers  were  published,  either  by 
Leibpitz  or  his  friends,  in  which  Newton  u  aa  rather  attacked 
than  Lieibnitz  defended.  Bernoulli  even  attejupted  to  prove  that 
Newton  did  not  understand  the  diSerential  method,  as  far  as  the 
higher  orders  of  Suctions  are  coocernsd.  At  last  Leiboit?, 
associating  himself  with  his  friends,  the.Bemoullis,  had  recour^p 
to  a  metliod  which,  he  concelv^,  wpuld  depioaUrste  his  supe- 
tioril^  over,  the  British  mathematicians,  and  thus  give  his  claim 
of  originality  a  greater  chance  of  ohtaioi(ig  credit,  'fhis  was  to 
propose  diRicult  problems  to  embarrast  hif  a^vereaiiea.  ^ewton 
had  formerly  solved  two  celebrated  problc^ns  prppoied  by  J«ha 
Bernoulli  in  the  year  I6U7,  and  an  anonynious  solutloa  wu 
published  that  year  jo  the  PhilosophicaJ  Traiuaotioiw.  Ht 
Teceiv(?(l  the  first  prcAtlem,  proposftd  ^J  the  triiimvirotie,  to  eonr 
found  the  British  inathematiciaos,  after  he  had  ui^efgone  * 
good  deal  of  fatigue  in  the  Mint,  and  yet  be  solv^  it  befofe  lip 
went  to  bed. 

During  the  course  of  tliis  dispute  the  tTAfttat  parJi^lity  t^icji 
nnited  Bernoulli  to  L^ibnifz  induced  hin|  to  trieat  Ne^vtcu  wkh 
an  unbecoming  severity,  and  even  injustice.  H<  ppbli^hed,  je 
the  Aeta  Lipsica,  under  a  disguised  name,  b  tpp^  ytotunt  atAwlc 
lipoD  Keill,  in  which  be  endeavours  to  prove  tb^  NewtoB  did 
not  understand  th^  rules  of  second  iliSere«piatioa.  Hw  c^inioo 
was  fotijided  upoo  a  passage  in  the  Treaf:^e  oq  tlie  Quadrattnv  oF 
Curves,  in  which  NeivtoH>  from  ioadv^rt^fice,  had  reprasented 
tbe  different  orders  of  Auctions  by  ^  t^xtm  '4  his  Iwioinial 
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theorem.  On  the  other  band,  Keilt  went  too  far  when  he  at- 
tempted to  show  that  Newton  had  committed  no  inadTerteDce 
whatever.  The  dispute  at  last  was  sflenced,  if  not  terminated, 
by  the  death  of  Leibnitz  in  I7I6< 

Now  that  the  violence  which  actuated  both  parties  in  this 
memorable  dispute  has  subsided,  and  that  all  pony  feeling  is,  in 
some  measure,  at  an  end,  we  may  be  allowed  to  judge  of  the 
merits  of  both  parties  from  the  documents  that  remain.  Perhaps 
the  safest  way  is  to  r«ject  the  arguments  brought  forward  both  by 
the  British  and  German  writers  of  the  times,  considering  then 
as  parties.  But  there  are  several  French  writers  who  have  given 
their  opinions  on  the  sul^ect,  and  who  may  be  considei^  as 
more  impanial.  The  principal  of  these  are  FontencUe,  Buflun, 
Bossut,  and  Montucla.  Fontenelle  is  veiy  muatisfactory.  He 
lived  too  near  the  time  of  the  dispute,  and  had,  in  some  measure, 
committed  himself  beforehand  m  his  Kloge  on  the  Marquis  de 
I'Hospital.  Bufiun  adopts  the  side  of  tlie  English  mathemati- 
cians, and  seems  to  have  taken  their  assertions  for  granted 
without  «ver  having  examined  the  documents.  Bossut  adopts  > 
the  side  Of  Leibnitz  ;  but  it  is  equally  evident  that  he  has  never 
examined  the  documents,  but  trusted  to  the  assertions  of  the 
Bemoullis,  and'  the  other  eoadjutors  of  Leibnitz,  with  whose 
works  he  is  obviously  much  better  acquainted  than  with  the  Com- 
mercium  EpistoHcum,  and  the  writingsof  Newton.  His  History 
of  Mathematics  is  wrilteu  with  much  elegance,  and  does  credit 
to  his  taste  and  talents ;  hut  from  several  particulars  which  it 
contains  we  may  infer  that  it  was  written  when  be  was  a  very 
young  man,  and  that  be  gives  many  of  the  fiurts  which  his  book 
contains  only  at  second  hand.  Motitacla  gives  the  most  parti' 
cular  and  the  most  impartial  account  of  the  dispute  of  any  writer 
that  we  have  seen ;  but  even  he  does  not  appear  to  have  perused 
all  the  documents,  at  least  if  we  mny  be  allowsd  to  give  ihat 
name  to  a  very  elaborate  paper  which  appeared  in  the  Philoso' 
phical  Transactions,  givmg  an  account  of  tlie  Commercium 
Epistolicnm,  and  of  the  dispute  between  Leibnitz  and  Kelll. 
Tradition  ascribes  this  composition  to  Newton,  and  there  is  eveiy 
reason,  from  internal  evidence,  to  believe  that  he  was  the 
author.*  Now  this  paper  brings  Ibrward  several  striking  io- 
staaces  of  Leibnitz  having  attempted  to  palm  Newton's  iDreD- 
tioBs,  received  in  Newton's  own  writing,  upon  Netvton  himself 
as  his  own,  and  of  his  having  desisted  from  his  claim  when  the 
trick  was  pointed  out  to-bim.  it  shows  also  that  Leibnitz  bid 
formerly,  during  the  life  "of  Dr.  Wailis,  acknowledged  that 
.Kewton  was  the  original  inventor  of  the  calculus,  and  that  )w 
had  retracted  this  admission  after  the  death  of  Dr.  Wallts.    la 
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.shoit,  this  paper  contaios  so  many  important  facts,  and  such 
accurate  reasoning,  that  it  ought  to  be  perused  by  every  person 
^ho  wishes  to  form  an  accurate  opinion  on  .the  dispute.  We 
thick  that  the  following  conclusions  may  be  draivn  with  almost 
perfect  certainty. 

1.  The  method  of  Auctions,  and  the  difTcrential  calculus,  are 
absolutely  the  same  in  principle,  and  diSer  only  in  the  notation. 
The  reasoning  of  Newton  is  rigidly  accurate ;  but  ^lat  of  Leib- 
nitz, loose  and  unsatisfoctory.  T(ie  Lcibnitzian  notation  is  con- 
ceived to  have  an  adTBDtsge  over  the  Newtonian  :  this  advan- 
tage, as  fiir  as  it  is  real,  applies  only  to  the  mode  of  expressing 
the  higher  orders  of  Auctions ;  and  this  mode  might  be  intro- 
duced, with  facility,  into  the  Newtonian  notation.  But  it  must 
t>e  admitted,  that  the  notation  introduced  by  Leibnitz  into  the 
integral  calculus  has  advantages,  and,  ■  accordingly,  ii  has  been 
universally  adopted  by  British  writers,  which  is  not  the  case  with 
his  mode  of  expressing  the  higher  orders  of  Auctions. 

2.  Newton  was  in  possession  of  his  method  of  Huctions  many 
years  before  Leibnitz  thought  of  his  ditferential  calculus,  or 
indeed  before  Leibnitz  bad  made  any  great  progress  in  mnlbe- 

*  matics.  This  is  so  obvious  from  the  Commercium  Epistolicum^ 
that  we  believe  no  one  tvill  think  of  calling  it  in  ijueation.     , 

3.  Newton  more  than  once  announced  to  Leibnitz  thai  he  was 
in  possession  of  the  fluctionary  calculus,  and  points  out  its 
advantages  with  peculiar  emphasis;  but  in  none  of  his  letters 
does  he  explain  the  nature  of  this  calculus.  There  is  an  explana- 
tion of  it,  however,  in  Newton's  Analysis  per  Equatiooes 
Numero  Terminonim  lofinitas;  which  was  sent  up  to  London 
by  Dr.  Barrow,  in  nnanuscript.  TJicre  can  be  no  doubt  that 
Ijeibnitz  saw  this  paper  lonp  before  he  wrote  any  thing  respecting 
the  differential  calculus.  The  notice,  we  allow,  is  very  brief; 
but  it  is  much  more  than  the  information  given  to  James  Gre- 
gory, who,  notwitlistanding,  succeeded  in  discovering  Newton's 
method. 

4.  Newton  himself  admitted,  in  his  Principia,  that  Leibnitz 
had  invented  his  diSerential  calculus  without  receiving  any  infor- 
mation. This  passage,  which  is  of  great  importance  to  the 
subject  in  hand,  is  as  follows  : — 

"  In  literas  quee  mihi  cum  geometra  peritissimo  G.  G.  Lfiili- 
nitio,  annis  abhinc  deeem  intercedebant,  cum  significarem  mc 
compotera  esse  methodi  detcrminaadi  maximas  et  minimas, 
ducendi  tangentes,  et  similia  peragendi,  que  in  termlnis  surdls 
leque  ac  iu  ratiooalibui  procederent,  et  Uteris  transpositis  banc 
senteotiAiti  inrolrentibus  {data  ^tjualiono  (jvotctinque  Jlueptes 
fjuanlilales  mvolvente,  Jiuxianes  invettire,  el  vice  versa)  candem 
celarem;  rescripsit  vir  clarissimus  se  quoque  in  ejusmodi  me- 
tbodum  ioeidbse  j  et  methodum  suum  communicavtt  a  meo  vix 
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ablrfdetlfliip  ^f^ter^uam  \t  verboru6i  et  DOtanim  formalin,  et  • 
itlea  genttrationl^  quantti&tum  utriusque  fundamctitutfi  couthiFtur 
iii  lioc  lemfcaie,"  * 

Tliis  ]^assngc  appeared  in  the  first  edition  of  (tie  IMndpia, 

fiublUlied  in  1686 ;  it  was  continued  in  tiie  second  edition,  pub- 
ished  in  I/IS,  while  the  quarrel  between  "Y^eAX  arid  Leibnitz 
«d$  ift  the  hottest,!  but  it  b  not  to  b«  found  iri  the  edition  of 
1722.  Fh>tfi  this  p^age,  there  b  complete  evidence  that 
Newton  admitted  Lieibnitz  to  liave  discovered  the  diSetentiil 
(»lcilltls;  whicli  he  never  would  have  done,  if  he  had  furnished 
him  with  a  sufficient  esplanation  of  his  own  method  to  cnaMe 
hitt  to  understand  it. 

5.  Newton,  thi^n,  wu  the  original  Inventor ;  Leibnitz  knew 
that  he  ^as  in  possession  of  some  unknown  method }  this  sei^ns 
to  have  stimulated  his  invention.    His  differential  calculus  se«iis 

.  tb  be  founded  on  the  method  of  tangents  of  Barrow,  from  whhih 
it  differs  onl^  in  the  notation.  Biit  it  Wat  the  generalizHtiotI  of 
that  method  which  constituted  the  chief  merit  of  I^ibnltx.  Hsd 
Ntwton  published  his  Treatise  on  Fluctions  when  it  Vas  origi- 
nally written,  he  #ould  have  bad  Ao  competitor  nor  etadjalor,  > 
atid  Leibaiti's  matheniaiicai  reputation  would  probably  nerer 
have  risen  beyond  mediocrity.  All  concealment  in  tnattefs  of 
science  «e  consider  as  improper,  and  Nature  usually  punishes  it 
by  putting  the  same  inventitjn  into  the  bands  of- some  other 
person,  who  deprives  the  real  discoverer  of  a  part  of  the  reputa- 
tion whieh  he  would  otherwise  have  acquired.  Newton's  hesifa- 
tion,  indeed,  proceeded  from  an  amiable  and  praise-worth; 
Motive ;  yet  it  was  a  weakness,  an^,  as  such,  was  punished  by 
raising  up  a  eompetitor,  who  deprit'ed  him  of  bis  just  share  w 
reputation,  and  ga\'e  him  niore  trouble  and  uneasiness  than  that 
which  he  sought  to  avoid  by  Withholding  his  publication. 

6.  It  has  been  attempted  by  some  to  compare  Leibnitz  to 
Newton,  and  to  hold  him  np  as  scarcely  Inltrior  to  that  illttttrl* 
ous  man:  but  the  comparison  is  very  unequal.  Leibnitz  cer- 
tainty was  a  \-ery  extraordinary  man,  and  one  of  the  greatest 
geAiuSts  ttAt  fvtt  appeared  among  m&tikind  :  the  extent  nf  his 

•  yewton't  Priocipia,  lib.  ii,  Scfaoliam,  At  (tie  rkid  at  Irmida  it.  p.ESt, 
.  Bf  tkr  ediHot)  bf  1714-. 

t  MiKitaclB  uiiso*,  -»  a  tmoD  wii;  11  wsi  cmitlniKd  in  fhal  nlilnn,  iW 
Cotci,  tbe  Ci^tor,  puhlUlwd  tl  wilbout  Nrwton'i  knanlrdge,  aod  ajuiut  hit 
frill.  Cut  there  iaiiEl  fie  a  miualie  in  (his  ;  fur  anrr  ttic  ptrracc  )h«n!  i)  aa 
adTerthnuent.  hi  jfeittba  hMiieir,  mtntiaDing  a  ^rtai  MMnref  tiMitiM 
txA  rtiprDTeaeott,  which  he  Md  atadc  ia  ikat  aditlMi.  A.  provf,  ant  Mi; 
tbnttae  koew  af  Ibt  cdiliao,  but  that  ha  bd  tiMa  «[  came  p«ta  in  CM-rM^ 
and  ImprOTinf  i(,  The  p«ia|(ra^li  then  wbb  raiained,  because  NnilnndidDiit 
it\A  Id  txant  it.  It  was  dnabttins  vcralched  -nnt  a(  the  third  dhinn  ttl  A< 
MigfntinR  of  KfiH^  at  ft  mme  wittt  Bngniti  ttiaThWnathlan  e^pi|;ad  li  th« 
di^alc.  Newton's  A|ii|u»o  of  Ibe  di^nl*  i(  tuficicwl}  evidlMfniBU  "^ 
GDont  of  the  Commercium  fepistolicBm,  ia  tlfc  l^il.  TraiA. 


I,,  Google 


1813.3  Sir  Isaac  Newton.  ,       <07 

inferomtion  was  prodi^ous,  his  activity  was  jaJq^tigablet  aoi^ 
erery  re^n  of  knowle^  which  he  tritverMd  Teceivecl  mv^s  of 
his  original  and  inveative  gta'wia.  But  h«  w^a  ftr  inferior  ts 
Newton,  both  as  a  philosopher  and  as  a  man*  None-of  his  pro- 
ductions wilt  bear  a  comparison  with  the  Frincipia,  or  the 
Optics,  of  Sir  Isaac  Newton ;  nor  do  we  think  any  of  Hie  ma- 
thematicat  writings  equal  to  the  Universal  Arithmetic,  or  the 
Fluctions  of  Newton.  We  canuot  conclude  this  account  belter 
than  by  giving  the  comparison  between  the  tno  men,  drawn  up 
by  Newton  himself,  on  occasion  of  this  very  controversy. 

'*  It  must  be  allowed  that  these  two  gentlemen  differ  very 
much  in  philosophy.  The  one  proceeds  on  the  evidence  arising 
from  experiments  and  phenomena,  and  stops  where  such  evi- 
dence is  wanting ;  the  other  Is  laVen  up  with  hypotheses,  .and 
propounds  them,  not  to  be  examined  by  experiments,  but  to  be 
believed  without  examination.  The  one,  for  want  of  espen- 
ments  to  decide  the  question,  dues  not  affirm  whether  th^  cause 
of  gravity  be  mechanical  or  not  mechanical :  the  other,  that  rt 
is  a  perpetual  miracle,  if  It  be  not  mechanical.  Ttie.  one,  by 
way  of  inquiry,  attributes  it  to  the  power  of  the  Creator,  that  the 
teast  particles  of  matter  are  hard;  the  other,  attributes  the  hardr 
nesi  of  matter  to  conspiring 'notions,  and  calls  it  a  perpet^ 
miracle,  if  the  cause  of  this  hardness  be  other  than  meclianicai. 
The  one  docs  not  afBrm  that  animal  motion  In  man  is  purely 
mechanical :  the  other  teaches  that  it  is  purely  mechanical,  the 
soul  or  mind  (according  to  the  hypothesis  of  a  hai-monia  prsesta- 
bilita)  never  acting  on  the  body  so  as  to  alter  or  influence  its 
motions.  The  one  teaches  that  God  {ihe  God  in  whom  we  Ijve, 
and  move,  and  have  our  being,]  is  omnipresent;  but  not  a  soi^i 
of  the  world  :  the  other,  that  he  is  not  ih^  soul  of  the  worldj 
but  iatelligentla.  supra  mundana,  an  intelligence  ab6ve  the 
bounds  of  the  world  ;'  whence  it  seems  to  Ibllow,  that  he  cannot 
do  any  thing  within  llie  bounds  of  the  world,  unless  by  an'incre- 
dible  miracle.  The  one  teaches,  that  philosophers  are  to  argue 
from  phenomena  and  experiments  to  the  causes  thereof,  and 
thence  to  the  causes  of  those  causes,  and  so  i^n  till  we  come  to 
the  first  cause  :  the  other,  that  all  the  actions  of  the  first  cause 
are  miracles,  and  all  the  law.o  impressed  on  nature  by  the  will  of 
God  are  peipetual  miracles  and  occult  qualities,  and,  therefore, 
not  to  be  considered  in  philoscphy.  Bui,  must  the  constant  and 
UQiversat  laws  of  Nature,  if  derived-  from  the  power  of  God,  or 
the  action  of  a  cause  not  yet  knowi^  to  us,  be  called  miracles  atid 
o««eIt  qualities,  that  i$  to  say,  wonderg  ajid  absurdities  i  Must 
all  the  arguments  for  a  God,  taken  from  the  phenomena  of 
natuie,  be  exfrfoded  by  new  hard  names  ?  And  must  experi- 
mental pbilosopfiy  be  exploded  w  auraculous  aiid  absurd,  because 
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,  it  iSMTts  nothing  more  than-  can  be  provea^rexpmmentB,  and 
-we  canih^t  yet  prove  by  experimeiits,  that  all  the  phenomena  in 

nature  ean  be  scrirtd  by  mere  toecbaoical  causei  ?    Certainly      * 

these  tWngs  iesetre  to  be  better  considered."  • 


Article  II. 

^^  '         A  Graphical  Rtpresenlation  of  ike  daily  Rate  of  tlw  Barometer 

^    ^v  during  a  Year  in  London,  Paris,  and  Geneva,     By  J.  P, 

Pioteti  Assistant  Professor  of  Natural  Philosophy  in  Gaie?a.t 

Tub  representation  in  Plate  XIV.  was  made  out  by  the  author 
^  upon  a  very  small  scale  from  a  great  collection  of  obsenratlons  of 

the  rate  of  the  barometer  at  London,  Paris,  Geneva,  and  Ma- 
drid, laid  before  the  Natural  History  Society  of  Geneva.     It 
contains  a  complete  year  of  observations,  made  in  the  three  first 
'  named  cities.     The  upper  half  of  the  copper-plate  reaches  from 

the  autumnal  equinox  of  1S06  to  the  vernal  equinox  of  1807i 
ne   loner  half  extends   from   this  equinox  to  the   autumnal  . 
;  equinox  of  the  same  year.     "  We  see  here  very  evidently,"  says 

*      I         Jkl.  Pictet,  "  how  much  more  the  barometer  rises  and  fells  ip 
I        winter  tlian  in  summer.    The  complete  harmony  which  exists 
y  between   the  three  barometrical  curves,  and  the  very  regular 

'      I        parallelism  of  their  inflections  is  surprising,  when  we  consider 
"     I        the  great  distance  of  the  three  places  from  each  other,  t 
'  In  January  and  February  we  find  the  greatest,  in  July  and 

i  !  August  tlie  smallest,  alterations  in  the  height  of  the  barometer. 
>.  i  .,_  Very  high  and  very  low  positions  correspond  in  all  the  three 
!  j  -^places  within  a  day.  The  figures  upon  the  plate  mark  the  day 
'of  the  month  on  which  ibpse  maxima  and  minima  were  bb- 
scrved.  An  exception  is  observable  in  October,  180K,  The 
^  barometer  was  highest  in  London  on  the  24th,  at  P       on  the 

-',  25th,  and  at  Geneva  on  the  26ih.    Ldbewise  in  January,  I807> 

yi  it  was  highest  at  London  on  the  5th,  in  Paris  on  the  6th,  and  nt 

•  Phil,  Train,  liU,  vol,  ixii.  p,  ITS. 
'  +  This  cvrioua  paper  wm  pMbllihed  in  the  Bibliotheqne  Brttutniqne  (or 
Jan.lSll.     IfaaTelramtattiiilfninGilbfn'i  ADoaleD  (er  Msf,  1818.    Ilii 
B*i4eBi  tbu  the  GermBD  edi|or  |n>  BWde  ceiuiderablc  Hlteiatlani  in  the  on- 

Ig!^.— T,  .       , 

i  Tbe  lane  Ihiag  boldi  gtoi  Ib  another  lel  of  barometrical  cn'rfts  att, 
■tiucted  hf  U.  Pictet  apon  a  awdl  laren  icale,  enbraciuf  a  longer  period  at 
time,  molnclnding Ilkeirl'e 4  carve  for  Madrid. 

When  i^fte  carres  are  comiiareit,  it  appears  ihat  all  the  principal  inflexiNu 
,  »fne  very  bfarl;  vllb  each  o[h«r  in  time  and  amaonl :  onlj,  Ihe  fqrIheT  poira 

t  »  placB  lie:,  the  looneT  don  the  cbaDge  begin  at  it. 
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Genem  on  the  7tb.  In  November  tbe  barometer  stood  lowest 
in  Ijoudon  oa  the  3d,  in  Paris  and  Geneva  on  the  4th.  As 
these  alterations  in  the  weight  of  the  atmosphere  begin  usually 
at  X^ndon,  they  seem  to  proceed  chiefly  in  a  direction  from  west 
to  east ;  but  this  commencement  in  London  is  not  without  ex- 
ception. In  May,  ISO/,  the  barcnneter  was  lowest  at  Paris  od 
the  29th,  at  T^andon  and  Geneva  on  the  30th. 

Though  the  curves  hare  a  great  resemblance  to  one  another 
upon  the  whole,  yet  there  an  Rome  particulnra  in  which  they 
differ:  for  example,  in  London  tbe  barometer  suok  without 
iatemiption  from  the  13th  to  the  21st  of  January,  1807  i  while 
in  Paris  and  Geneva  it  made  several  oscillations  during  the  same 
time,  which  agree  with  each  other  in  these  two  cities.  On  the 
I3th  of  January,  1807,  the  barometer  sank  slowly  in  Paris  and 
Geneva  ;  but  in  London  it  descended  with  such  velocity  that  in 
48  hours  it  had  sunk  0'71  inch.  The  cause  of  this  change  in 
the  barometer  mustbeverypowerful,  yet  completely  local,  and  of 
veiy  short  duration,  since  the  rate  of  the  barometer  agrees  within 
a  day  in  London,  Paris,  and  Geneva.  It  were  to  be  wished  that 
we  knew  the  state  of  the  atmosphere  at  London  on  the  day  of 
this  rapid  descent  of  the  barometer.  Hiis  knowledge  would 
probably  throw  some  light  on  so  sudden  afall.* 

I  consider  the  present  attempt  to  be  sufficient  to  show  how 
important  it  would  be  to  keep  daily  tables  of  meteorolo^cal 
observations  on  diflerent  parts  of  the  meridian  and  parallel  of 
Paris,  and  to  exhibit  these  observations  every  year  in  the  state  of 
curves.  By  this  method  more  knowledge  of  the  modifications 
wbich  take  place  in  the  atmosphere  would  be  gained  by  a  single 
glance  of  the  otc  than  by  a  painful  comparison  of  voluminous 
observations.  To  save  trouble,  tables  might  be  published  so 
contrived  that  the  observer  would  have  no  more  tj  do  than  to 
denote  the  daily  observation  by  a  point  upon  the  table.  At  the 
end  of  every  half  year  the  curve  may  be  directly  drawn.  A  copy 
of  such  a  graphic  delineation  might  be  sent  to  the  central  board, 
which  already  exists  under  the  name  of  Board  of  I^ongitude,  and 
holds  its  meetings  at  the  observatoiy  of  Paris.  Here  a  complete 
table  of  all  the  observations  would  be  constructed,  and  a  copy  of 
it  sent  to  every  observer;  from  which  he  would  see  the  fruit  of 
bis  labour,  andbe  induced-to  conlinue  hii  observations.  The 
choice  of  the  places  of  observation,  accurate  directions  for  tbe 
benefit  of  the  observers,  the  precision  of  the  instruments,  and 

■  To  GrrBt  Brtfaia  U  kold»,  without. eie«|lti«ii,  M  &r  ai  My  obiervatioiu 
liave  jfonr,  thai  nbao  the  baron eteTfallt  suddenly  a  Tiolent  wind  loon  roilowi, 
notalwayiBt  Ibevcry  place  of  thefall,  but  within  oo  Tery  great  diXance.  I 
have  Dn  duofit  (hat  tbe  fall  alluded  to  by  M.  PictFI  was  taWawrA  by  a  v iolcM 

■outb-wcotcr.— T. 
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tbe  general  retnlt  of  the  comparison,  are  parliculan  which  (^ 
viouslybeJong  to  the  consideration' of  the  Wroed  in  thij  crie- 
braten  society ;  and  thej'  appear  highly  wcmhy  of  their  xttcntion 
and  their  zeal. 


Article  III. , 

Or  the  Gmpoiitiott  d"  Oxide  of  Zitid    By  Thomas  Tlwnuoa, 
M.D.  F.B.S. 

In-  tlio  table  of  the  proportions  jo  which  chemical  bodiet 
unite,  published  in  the  Atmak  of  Philosophy,  vol.  ii.  p.  42,  1 
liBvc  auted  that  the  oxide  of  zinc  is  compoeea  of  100  metal  -f 
33-175  oiygen.  This  nunber  ifitbe  mesa  of  experiments  made 
to  determtDe  the  point  hjr  Berzelius,  Davy,  and  myself.  Bu(as 
ti>e  zinc  of  commerce,  with  whi^h  my  experiments,  and  those 
of  Sir  Humphry  Davy,  had  been  made,  is  always  contaminated 
with  some  lead,  end  not  unfrequently  also  with  copper,  it  is 
obvious  that  experiments  to  tleu^rmine  the  composition  of  the 
oxide  of  einc  by  directly  ojiidatin^  ibat  meUt  cannot  be  perfectly 
Korante,  and  ifill  probably  give  the  proportioQ  of  oxygen  belp^r 
Uie  truth.  This  coosidemion  induced  m«  to  make  a  sef  uf'espe- 
riments  in  a  difierent  way,  and  <uEceptibl|s  of  greater  accuracy, 
Ja  order  to  see  bow  far  the  proporliooE  wbicu  I  had  stated  in  the  . 
table  deviated  from  the  truth.  1  shall  here  give  the  result  of  my 
expenments  for  the  salis&Ktioo  of  my  readen. 
'  1 .  The  sulphuric  acid  which  I  hsid  in  my  possession  was  of  the 
apeoifio  gravity  I '83993,  at  the  tempefatvre  of  60°.  My  first 
ohject  was  to  nscerttin  the  proportioDs  of  reel  acid  find  water 
contained  in  this  liquid :  100-4  graijos  of  the  add,  were  diluted 
«nth  water,  neutralized  by  a  base,  and  precipitated  by  muriate 
of  barytes.  The  sulphate  of  barytes  obtained  was  n'asbed,  drieij, 
and  exposed  to  a  red  heat,  it  weighed  220-)  grains.  Tlie 
cxperineat  being  repeated,  the  sulphate  of  barytes  obtained 
■we^hed  223-7S  gnunt,  A  third  atperiment  wiis  made  with 
100-06  grains  of  the  acid.  The  sui^nate  of  bafytes  obtained 
-pieigbed  220-67  graint.  These  expermaents  were  all  made  with 
«^alcan;  and  the  want  of  jSgreemeiit  between  them  must  be 
ascribed  to  the  imperfection  of  our  methods  of  experimenting, 
and  not  to  any  want  of  sttention  on  my  port.  If  we  consider 
sulphate  of  barytes  as  composed  of  100  acid  -f-  194-  base,  a<^- 
cotdiog  to  the  czperimeott  of  Berzeliua,  then  the  sulphunc  acid 
is  composed 
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By  1st  experiment,  of  74'-''S4  acid  '+.   15-4^6  water 

..       2d   ., ,....25'B13,  +' U-\8i    ^, 

3d  "......, _74'itlO  +'15-1)90       ■  ,     . 

U^aii  ......  "J 5-OVG    .     -+'-l4'!)04 

1  may  remaHi  here,  that  this  rftult  almctt  enctly  coincidefl 
with  the  table  of  tUe  amrcgtii  of  mlphnrii  neid  pabliahed  by 
Mr.  Dalton  (New  Systcra  of  Chemisry, -port  ii.  p.  401] ;  for 
by  tliat  table  i*e  see  that  aoid  of  thespccttnr  gravity  1-838  con- 
uius  75  per  cent,  of  reil  sulplmric  acid.  Now  tlie  «cid  which 
1  U3ed  v/iB  of  the  tpecifio  ^vity  1-83£HI,  mi  cantaioed  75-09S 
per  cent,  of  real  acid.  -  , 

2.  I  diluted  1004  grainsof  this  acid  with  water,  and  put  into 
it  a  plate  o/  zinc.  The  acid  was  allowed  to  aiit  upoa  the  zinc  for 
24  houn.  It  then  hiul  lott  il>c  power  of  reddening  papar  auined 
with  litmui.  Hebcel  eooBidered  it  u  neutralized.  The  quan- 
ti^  of,  zinc  dissolved  wai  62'7  grain.  The  eRperiment  was 
repeated  with  the  aadne  weight  of  acid,  and  the  zinc  was  allowed 
to  rctoain  id  the  liquid  for  two  days.  The  quantity  dissolved  wai 
ti2'93  grains.  Supposii^  it  poesibie  that  some  portion  of  the 
utid  might  remain  uncombined  wiih  the  oxide  of  zinc  for  want 
of  time,  I  repeated  the  ekpniment  a  third  time:  lOOOG  gnina 
of  aciS  were  diluted  with  wq|er,  and  a  plate  of  zioc  <^  cotuider- 
abte  oze  wM  kept  in  it  for  nine  days,  the  liquid  heiog  freqneotly 
aptated,  and  the  zinc  brou^t  in  contact  with  ev9ry  part  of  it. 
Tlie  ponkin  of  zinc  dissoircd  io  this  case  was  only  6l'5733 
gnins. 

Aeeording  to  tliCse  expeilmeiils,  100  grains  of  real  sul{diurio 
ftdd  dis&oWv 

■  ,By 't^  «zi>erira«nt   8S-1CS  grains  of  zioc     . 

.2d    , 83-4C5 

.gd. ....81'944 

Mean    .. .. :  ,:82-859 

3.  I  consider  it  as  estebllshed  by  experiment  that  100  parts  of 
pure  sulphuric  acid  are  neutralized  by  a  quantity  of  base,  which 
contains  2002  of  oxygen.  Thus,  ft>r  example,  100  sulphuric 
acid  combine  with  280  of  yellow  oxide  of  lead  ;  and  280  of  this 
oKHjefofttBin-fiflVti  of'tt4_vgen.  So,  likewise,  100  of  sUphurn 
acid  combine  with  IO(f  ^f  blarfk'AXitie  of  copper,  which  contain 
SQ  of  oxygen.  L  ^Iqus  fronf  thjj^  since  zinc  has  the  property 
of  precipitating  copper  from  sulphuric  acid,  and  takiiifj  its  place, 
Uac  the  82-&S9.af.  xinp.wbi£li  uuit^  with  100  of  sulji^uric  acid 
«)UstpreTiouilf.-et>niAiBeiWUti  .30^02  of  tucygen.  Therefore  100 
sulpiiurit-pcid  combine  with  i02*679  of  oxide  of  zinc;  and  thfl 
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oxide  of  VDC  b  coiBpaMd  (^  82*859  metal  +  20-02  oxygen,  or 
of  100  metal  +   24-16  oxygen. 

Tbe  preceding  expcrinmu  wamnt  us,  I  conceive,  to  omudet 
the  oxide  of  sine  m  oompoied  of  100  metal  +  24-lfi  oxygen. 
Kow  thu  deterninatioo  appnnebei  much  nearer  to  that  of  Ber- 
zeliiu,  who  found  oxide  of  snc  composed  of  I^  metal  +  24-4 
oxygen ;  than  to  that  of  Sir  H.  Davy,  who  makes  it  )00  metal 
+  31*951  oxygea;  or  myself,  who  obtained  the  numbers  100 
metal  +  23-5  oxygen,  by  direct  experiment.  Tbla  new  deter- 
mioatioD  of  the  compontion  of  the  oxide  of  zinc  makes  it 
necessary  to  alter  the  nunben  representing  the  weight  of  an 
atom  of  xinc  in  theuble  {Aimals  of  PhUosophi/),  voi.  u,  p.  49). 
Instead  of  4-31$,  the  ccHTected  number  will  be  4-139,  and  the 
w^ht  of  the  oxide  of  zinc  will  be  5-139. 

These  new  numbers  do  nut  agree  quite  so  well  with  my  ana- 
lysis of  the  sulphate  of  zinc  (stated  in  the  Anaals  of  Pfmaaphy, 
voL  ii.  p.  297.)  as  t^^  preceding  ones,  which  I  employed  in  my 
table.  I  found  sulphate  of  ziac  composed  of  25-S  acid  +  28-2 
oxide.  Now  5  (the  weight  of  an  atom  of  and)  :  5-139  (the 
weight  of  an  atom  of  oxide)  ::  25-8  :  26'517.  But  I  find,  upon 
considering  my  analysis,  that  the  quantity  of  sulphuric  acid 
obtained  is  undemled.  100  grains  of  crystallized  sulphate  ci 
ziiic  yielded  78-2  grains  of  sulpliate  of  barytes.  Now  78*2  of 
snlphate  of  barytes  contain,  accordiiig  to  the  analysis  of  Benec- 
lius,  26-6  of  sulphuric  acid.  Now  &  :  5*139  ::  26*6  :  27*S4, 
This  does  m>t  exaetly  coincide  with  the  28-2  of  oxide  of  zinc 
obtained.  But  I  find  two  ctrcumstaaces  stated  in  the  account  of 
my  analysis  which  appear  to  me  quite  sufficieot  to  account  for 
the  diflnence.  1 .  The  salphate  of  zinc  which  1  analysed  is 
stated  to  redden  regetabfe  blues.  Now  1  find  tlttt  the  salt 
obtained  by  dissolving  zinc  in  sulphuric  acid  has  not  that  pro- 
peny.  Hence  the  salt  analyzed  must  have  contained  a  m^ 
excess  iA  acid.  2.  The  prec^tate  of  oxid^of  zinc  is  desetibed 
as  flesh  coloured.  This  shmra  that  it  was  mixed  with  irtm,  and 
cwise^iently  that  the  salt  wrs  not  quite  pure. 


Accotait  ^  a  Neut  UvdrauUc  Machme.     Contrived  by  M. 
Mannouiy  Deotot.* 

The  Class  has  already  approved  of  sevenl  OMchines  ioTeated 

■  ThU'nslran^Ution  orOieRepen  ihadetolbclMMitm  &eiubjrttm 
At  SS4  Am(mi,  1613.  I  b»Te  iraatUlad  it  fna  *c  MaaHmi  of  tke  (IA 
Ahm- 
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by  M.  Mannoury.  The  one  which  we  have  atpreseot'to  describe 
is  not  less  wonhy  of  attention. 

M.  Mantioury  not  having  yet  ^ren  a  name  to  his  new  ma- 
chine, we  slnll  TCDtufe  to  cul  it  a  dtmaide,  as  this  name  jeems 
proper  to  ^ve  a  first  conceptloD  of  the  mechanism  of  the  ma- 
chine, which  iti  fact  is  nothing  else  than  a  trough  Into  which  the 
water  is  continually  running  from  above,  while  as  great  a  quan- 
tity runs  out  by  a  hole  at  the  bottom^  But  the  £mmde  of  M. 
Maonowy  is  more  fortunate  than  that  of  the  daughters  of  the 
Kin^  of  Argus ;  because  it  is  more  ingenious.  He  has  contrived 
to  give  his  trough  a  rotatory  motion,  to  prevent  by  its  centrifugal 
force  the  too  great  rapidity  uf  the  escape  of  the  water  i  so  that 
if  the  secrets  of  M.  Mannoury  should  ever  make  their  way  Into 
Tartarus,  he  will  have  the  glory  of  alleviating  the  labours  im- 
posed for  50  many  ages  upon  these  unfortunate  princesses. 

Tbe  model,  by  means  of  which  M.  Mannoui;  exhibited  his 
experiments  to  us,  consists  principally,  as  has  bees  said,  of  a 
trough,  the  bottom  of  whicn  has  a  hole  in  its  centre,  litis 
trou^  is  cylindrical,  and  nearly  as  high  as  it  is  broad,  and  is 
made  of  tin  plate.  It  is  fixed  to  a  reitical  axis  <A  iron,  whidi 
passes  through  the  middle  of  the  hole  in  the  bottom,  leaving  a 
vacant  space  all  around,  through  which  the  water  escapes  as  it 
flows  into  the  trough.  This  axis  turns  with  the  trough  upon  a 
pivot,  and  is  fixed  above  lo  a  collar. 

The  object  of  M.  Manoouiy  was,  that  the  water  flowing  into 
the  trough  IVom  above  with  a  certain  quantity  of  vii  vivQy  should 
communicate  tiie  whole  of  it  to  tlie  solid  parts  of  the  machine, 
to  be  employed  afterwards  in  producing  some  useful  effect; 
always  excepting  the  small  quantity  of  force  necessary  to  enable 
the  water  to  escape  by  the  oii&ce  below.  He  obtains  his  object 
in  the  following  manner. 

To  the  v^ii  of  the  trough,  and  within  it,  there  is  fixed  a 
drum,  likewise  of  tin  plate,  concentric  with  the  trough,  and 
close  above  and  below.  This  drum,  which  turns  round  with  the 
trough,  fills  almost  the  whole  of  its  solid  contents :  there  is 
merely  a  small  space  between  the  two,  not  exceeding  1*5  inch. 
This  space  exists  likewise  between  the.  bottom  of  the  trough  and 
the  drum,  but  it  is  in  that  place  less,  and  is  divided  into  several 
compartments  by  diaphragms  proceeding  from  the  circumference 
to  the  central  hole  in  tlie  bottom  of  the  trough.  These  dia- 
phragms do  not  exist  between  the  sides  of  the  drum  and  the 
trough,  and  the  compartments  at  the  bottom  communicate  with 
this  annular  space. 

The  water  comes  from  a  reservoir  above  by  one. or  two  pipes, 
and  makes  its  way  info  this  annular  space  between  the  trough 
and  drum.    The  bottom  of  these  i^ipei  ccrrespoods  with  the 
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level  of  tbe  water  in  the  trough,  and  they  »k  directed  )iorizQii- 
tally,  and  as  tangents,  to  the  mean  circutnrerence,  between  that 
of  the  trough  ai)d  of  the  drum.  The  Fetocjty  which  llja  water 
has  acquired  by  its  fall  along  these  pipes  makes  Jhe  machine 
move  rouod  its  axis;  and  this  motion  accelerates,  by  degrees, 
(ill  t)ie  velocity  of  tbe  water  iij  tlie  space  between  the  trough 
and  drum  equals  that  of  the  water  from  the  regervoir :  so  that  no 
seosifate  ehock  is  perceived  of  the  affluent  water  upon  that  whicb 
Is  con.tained  in  the  machine. 

This  circular  motion  communicates  to  the  wafer  between  the 
trough  and  dnim  a\centrifggal  force,  1o  consequence  of  which 
it  presses  against  ilie'^dcs  of  the  trough-  This  centriftigal  force 
acts  equally  u^n  tike  nater  contained  •  in  the  compartmejits  fit 
the  bottom  of  the  trough,  hut  it  acts  less  and  less  as  Ihis  water 
approaches  the  cctrtre.       \ 

The  whole  water,  then,' is  animated  by  two  forces,  tvbich 
oppose  each  other;  gamely,  gxavity  and  the  centrifugal  force. 
'I'hF  first  tends  t9  make  the  water  run  out  at  tlie  hole  j^t  the 
bottom  of  the  trougli  j  the  $ecoud  tcridti  to  d^ive  the  water  frotQ 
that  hole. 

To  these  two  forces  are  joined  a  third,  namely,  yVic/ZoH,  which 
acts  here  an  importaol  and  singular  part,  as  it  promotes  the 
ciHcHcy  of  tbe  tnacblns,  while  in  other  machines  it  always  dimir- 
nishcs  that  efficacy.  Here,  on  the  contrary,  the  effect  would 
be  noth'i^g,  were  it  not  for  the  friction,  whicli  acts  in  a  tangent 
to  the  sidesof  the  trough  arid  the  drum. 

By  the  coiobinjilion  of  these  three  forces,  tliere  ought  to 
result  a  more  o^  less  rapid  flow  from  ihc  hole  at  the  bottom  of 
the  trough  :  and  the  less  force  the  water  has  as  it  issues  out,  the 
more  it  ivitl  }iave  employed  in  movitjg  the  machine,  and  of 
coiiTse  in  producing  the  useful  effect  for  which  it  is  desliped, 

Th«  ttwvjng  power  is  the  weight  of  lb?  water  running  in, 
muliiplied  by  the  Iieight  pf  the  reservoir  froin  which  it  flows 
fibo'-p  <tie  hoftom.of  the  trough:  and  the  useful  effect  is,  tbe 
sanje  product,  dimViished  by  half  the  force  which  tjie  water 
reiains  when  it  issues  .out  of  tjic  orifice  below, 

"We  epdeavpured.  to  iiscertiiin  Iiv  a  direct  espeiiment  tJie 
aoiQunt  of  this  usefut  pfleri.  We  tixed  a  cord  to  the  axis  of  the 
machinal  which  by  WPans  of  pulleys  properjy  placed  raised  a 
w«jght  io-^ropprtipQ  as  the  macltijie  turned  roiiiid.  ITie  result 
gf"repe,ated  eisperjmfnts  was,  that  the"  pfFfct produced  amounted 
to  A  of,  (be  ijipviiig  causeii'and  oftfen  dfproaclied  ^y^,  even  not 
reckoning  the  friction  of  the  pulleys,  &c.  which  has  nothipg  to 
do  wjth  tbe  mftchiqe.  This  effect  surpasses  considerably  that  of 
the  best  machines  known- 

Hpnce  tlus  new  piece  of  mechanisni,   notwithstanding    its 
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great  simplicity,  ought  to  be  placed  among  the  most  important 
coDceptions  for  the  Rrts,  and  we  propose  to  the  Class  to  give  it 
its  approbation. 

(Signed)  PtutSB,  Pbonv,  CAttNor,  Reporlers. 

Tlie  Class  approve*  of  the  Report,  and  adopta  its  cDncluuonep 
Dblambre,  Perpetual  Secretutf. 


General  Plews  of  ike  Composilion  of  Animal  Fluids.  By  J. 
Berzelius,  M.D.  Professor  of  Chemistiy  in  the  College  cff 
Medkine  at  Stockholm. 

(OitcbiiBf/rmp.SeT.) 
Of  the  Fluids  that  compose  the  Excretimis. 
I  must  refer  the  reader  to  what  I  have  already  observed  gene- 
rally OD  this  subject,  and  shalt  proceed  to  the  iadividual  species. 

I.  The  Fluid  of  Perspiralion. 

I  have  not  beea  able  to  make  my  experiments  on  this  fluid  in 
any  large  quantity,  the  organ  that  secretes  it  being  extended 
over  BO  large  a  surface,  andsfldom  aSbrdiog  much  at  a  time. 
As  to  what  collects  in  under- waistcoats  after  some  days'  wearing, 
it  Qiust  always  be  more  or  less  altered  by  spontaneous  decompo- 
sitioD. 

1  collected  on  a  watcIi-gUss  a  tew  drops  of  sweat  as  they  fell 
from  my  lace,  and  evaporated  them  carefully,  tlie  yellowish 
Te»due  liad  all  the  appearance  under  the  mieroseope  of  the  usual 
mixture  of  the  muriates  of  potash  and  soda  with  lactic  acid, 
lactate  of  soda,  and  its  aceompanying  animal  matter.  It  red- 
dened litmus,  and  diw>lved  in  alcohol,  aod  was  without  doubt  of 
the  same  oiture  as  the  analogous  matter  found  in  the  other 
fluids.  The  alcohol  left  untouched  a  small  trace  of  an  animal 
natter  which  blackened  in  the  fire,  but  was  in  too  small  quantity 
to  admit  of  further  esanunalloD. 

M.  Tlienard  discovers  acetous  acid  in  perspiration,  but  ihls 
acetous  acid  is  produced  here,  as  in  his  other  experiments,  from 
the  lactic,  by  his  mode  of  operating.  It  h  well  known  that 
litmus  paper  reddens  instantly  when  put  in  contact  with  the  skio 
of  the  Itvrag  body}  which  shows  chat  the  acid  thnt  produces  this 
eflect  is  not  volatile,  otherwise  it  would  be  evaporated  by  the  dry 
sur&ce  of  the  body^  which  has  always  a  tempeiatiue  of  85"  tt> 
yo"  Fahr. 
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We  possesi  maoy  analjsa  of  urloe,  both  in  a  healthy  snj 
diacUed  state,  but  none  of  them  ^vea  a  vety  extended  view  gf 
the  subject ;  and  it  is  clear  that  the  analysis  of  morbid  urine 
Bcquim  its  chief  intovst  from  being  able  lo  compare  it  with 
that  of  health. 

A.  The  Acids  of  the  Urine, — Hie  acidity  of  healthy  urine  has 
generally  beoi  attributed  to  the  phosphoric  acid.  By  the  che- 
mical chaDffe  which  the  blood  undergoes  m  the  kidneys,  a  large 
portion  of  its  constituent  parts  are  acidified ;  so  that  the  blood 
which  enters  alkaline  into  the  renal  arteries,  returns  from  the 
renal  vessels  loaded  with,many  acids,  some  of  which  did  not  at 
all  exist  in  the  blood  at  its  entrance,  and  others  were  present  in 
very  minute  quantity  only.  The  acids  of  the  urine  which  do  not 
at  ail  exist  in  the  bkiod  are  the  sulphuric,  uric,  and  sometimes 
Uie  benzoic ;  the  others  are  the  phosphoric  and  lactic.  The 
muriatic  and  fluoric  acids  appear-to  pass  from  the  blood  to  the 
urine  without  increase  in  their  proportional  quantity.  As  by  the 
laws  of  chemical  affinity  titese  adds  will  unite  with  any  alkali 
that  may  be  present,  and  saturate  themselves  with  it  in  the  order 
of  the  force  of  their  respective  affinities,  it  must  follow  that 
where  the  quantity  of  alkali  is  insufficient  to  saturate  all  the 
acids  present,  the  weakest  acids  must  be  those  that  will  remain 
uQCombined  and  will  give  the  urine  Its  acid  properties.  These 
therefore  must  be  the  lactic  and  the  uric. 

It  is  so  generally  known  and  so  fully  proved  that  the  uiine 
contains  the  phosphoric,  muriatic,  and  uric  adds,  that  it  is  useless 
to  add  any  thing  further  on  this  subject. 

Urine  contains  the _^uoric  acid.  In  mv  analysis  of  bon^  I 
have  found  that  human  and  ox  bone  contain  as  much  as  two  per 
cent,  of  fluate  of  lime.  It  is  therefore  natural  to  suppose  that 
the  earthy  phosphates  dissolved  in  urine,  which  are  chiefly  de- 
rived from  the  decomposition  and  abswption  of  bone,  should 
also  retain  the  same  proportion  of  6uate  of  lime.  To  prove  it,  I 
precipitated  a  large  quantity  of  urine  with  caustic  ammonia, 
collected  and  calcined  the  precipitate,  mixed  an  ounce  of  it  with 
as  much  sulphuric  acid,  and  then  heated  the  mixture  moderately 
in  a  platina  crucible  covered  with  a  glass  plate  prepared  tor 
etchioK'  After  some  hours  I  removed  the  glass,  took  off  the 
graver^  wax,  and  found  the  lines  corroded  by  the  fluoric  add 
vapour. 

Urine  saturated  hy  ammonia,  filtered,  and  mixed  with  muriate 
of  lime,  gives  also  a  good  deal  of  phosphate  of  lime,  containing 
no  fluoric  acid,  Tlie  urine  therefore  contains  no  other  fluate 
than  that  of  lime.  -  _ 
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The  sulphuric  acid  t>  also  found  in  urine.  The  alkaline  fluids 
merely  oemralised  by  acetic  or  muriatic  acid,  and  then  mixed 
with  muriate  of  barytes,  ^ve  no  indication  of  sulphuric  acid. 
But  if  ^Ak  reaiduc  left  after  the  evaporation  of  these  fluids  be  first 
caldned,  and  the  saline  part  then  extracted  by  lixiviating  the 
ash,  and  treated  with  muriatic  acid  aad  muriate  of  bar)^,  a 
notable  quantity  of  sulphuric  acid  is  found,  produced  from  the 
aulpfaur  contained  in  aRimal  matter.  But  with  urine  the  sppear- 
anoes  are  wry  difierfnt.  Muriate  of  barytea  added  to  it  forma 
intnediatcly  a  oopioui  precipitate  of  sulphate  of  barytes ;  and  X 
have  cooitantly  found  that  the  quantity  of  sulphuric  add  in  urine 
exceeds  that  (^  the  phosphoric  acid.  Rouelle,  the  elder,  long  ago 
detected  luli^urie  and  in  urine,  but  this  was  considered  as  an 
accidental  circumstance :  I  have  however  veiy  good  reason  for 
■opposine  this  acid  to  be  a  most  essential  constituent  part  of 
anue.  The  productimi  of  this  acid.takes  place  in  the  kidneys, 
and  the  sction  of  ^ese  organs  resemble*  combustion  in  this 
reapect,  that  part  of  the  constituent  elements  of  the  urine,  such 
as  the  anlphur,  phosphorus,  the  radicals  of  the  alkalies  and 
earths,  &c.  become  oxidated  to  thetr  ffinximttm :  and  here  also  • 
the  kidneys  generate  some  acids  with  compound  bases.  The 
remaipder  of  the  blood  gives  rise  to  the  urea,  which,  being 
formed  from  the  materials  of  the  blood,  ought  to  contain  more 
axote  in  proportk>n  bS  a  greater  number  of  the  other  elements  of 
these  matenah  has  been  acidiScd.  It  m>ald  however  be  incor- 
rect to  consider  (he  production  of  urine  as  an  excretion  of  the 
azote  which  is  in  excess  in  the  animal  economy,  because  it 
appeata  that  the  amount  of  its  quantity  in  the  constituents  of 
nnne  is  not  greater  than  in  the  constitilents  of  blood-  We  might 
with  as  much  reason  consider  tbe  kidney  as  an  organ  for  oxida- 
tion :  but  it  is  certainly  an  error  to  believe  thnt  any  organ  except 
the  lungs  has  the  office  of  removing  one  particular  element  in  a 
greater  proportion  thsn  the  rest. 

I  at  first  conceived  that  the  whole  of  the  sulphur  contained  in 
the  blood  was  acidified  in  the  kidneys,  and  consequently  imagined 
that  the  same  change  miglit  be  induced  on  ^  part  of  the  azote, 
the  carbon,  and  the  hydrogen.  Proust  asserts  that  the  urine 
ctxitaine  carbonic  acid ;  but  it  is  very  ditBcult  to  establish  the 
certainty  of  this  fact,  because  the  urea  is  decomposed  by  a  heat 
even  inferior  to  that  of  boiling  water,  and  produces  carbonate  of 
ammonia,  -which  is  decomposed  by  the  free  acid  of  the  urine, 
and  c«4KHiic  iicid  is  disengaged.  I  am  rather  disposed  to  believe 
that  urine  does  not  contain  carbonic  acid,  because  no  bubbles  of 
•ir.are  ever  s«£n,to  foun  on  tlie  sides  of  the  containing  vessels : 
and  if  urine-stitt  warm  be  thrown  on  any  substance  whatever 
reduced  to  powder,  such  aa  powdered  sugar,  no  efiervescence 
Vol.  II.  N°  VI.  2D  . 
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eosues.  tJrine  is  found  to  contain  no  nitric  acid.  If  the  Tesi' 
duum  from  evaporation  be  treated  with  alcohol,  aitd  the  uhdis' 
solved  portion  (nhich  must  contain  all  the  nitrates  of  the  uriDc) 
be  exposed  to  fire,  it  will  exhibit  no  sign  of  detonation  :  althou^ 
this  phenotnenon  is  very  percepiible  (vhenevera  very  small  qtlao- 
tity  of  nitrate  of  potass,  or  even  of  nitric  acid,  has  been  added 
to  the  urine.  Lastly,  1  found  accidentally  that  the  whole  of  the 
sulphur  contained  in  urine  is  not  acidified.  I  had  made  use  of 
nitrate  of  barytes  to  precipitate  the  sulphuric  acid  in  urine,  and 
had  previously  added  to  the  latter  some  nitric  acid,  in  order  that 
the  phosphate  of  baiytes  might  be  retained  in  solution.  After 
having  sepaiated  the  sulphate  of  barytes,  I  precipitated  the 
phosphate  by  ammonia ;  and  after  liaving  filtered  the  ammoniacal 
liquor,  I  evaporated  it.  During  its  evaporation  it  deposited  smdt 
white  shining  crystals,  exceedingly  hard,  insoluble  in  water,  in 
acids,  or  in  caustic  potass.  After  subjecting  them  to  many 
experiments,  I  at  length  found  them  to  be  sulphate  of  barytes. 
In  repeating  the  experiment  with  muriate  of  barytes  and  muriatic 
acid,  in  order  to  prevent  the  precipitation  of  the  phosphate  of 
barytes,  no  sulphate  of  baiytes  was  formed.  The  production  of 
this  salt  is  the  naore  singular  because  the  nitric  «cid  present  was 
even  supersaturated  with  ammonia.  Instructed  by  this  experi" 
mcnt,  1  precipitated  another  portion  of  urine  with  nitrate  of 
barytes,  and  after  filtering  evaporated  it  to  dryness,  and  burned 
the  residuum  with  a  fresli  quantity  of  nitrate  of  barytes.  The 
ashe$  treated  with  muriatic  acid  left  a  considerable  quantity  d 
undissolved  sulphate  of  barytes. 

4.  The  benzoic  acid  is  found,  according  to  Scbeel«i  iii  the 
urine  of  infants.  I  have  not  been  able,  in  my  experiments,  to 
discover  the  least  trace  of  it,  and  1  much  doubt  whether  it  be 
contained  in  acidulous  urine. 

5.  Lactic  acid. — It  is  principally  to  this  acid  that  urine  owes 
its  acid  properties :  and  if  1  may  be  allowed  to  speculate  on  final 
causes,  1  should  say  that  it  is  destined  to  hold  the  earthy  plios- 
phates  in  solution,  and  obviate  the  dire  effects  of  their  depositioo 
In  a  solid  mass.  In  order  to  ascertain  the  presence  of  this  acid, 
the  urine  must  be  evaporated  to  the  consistence  of  a  syrup,  and 
treated  with  alcohol.  The  substance  which  remains  undissolved 
is  acid,  and  by  t!ie  addition  of  ammonia  is  decomposed ;  and 
the  lactic  acid  combined  with  the  ammonia  becomes  soluble  ia 
alcohol.  From  its  solution  in  alcohol  the  ammonia  is  disengaged 
by  quicklime,  and  from  the  new  salt  thus  formed  the  lime  may 
be  separated  by  oxalic  acid,  which  leaves  the  laetic  acid  dissolved 
in  water.  By  this  proc?ss  a  small  part  only  of  the  lactic  acid 
contained  in  the  urine  is  obtained,  tlie  greater  part,  togetber 
tvitli  the  lactate  of  ammonia,  being  carried  off  by  toe  alcohol. 
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B.  The  Deposit  from  Urine. 
•  Uriae,  by.  coolmg,  affords  a  deposit  which  varies  considerably 
ia.differeat  circumstances,  not  only  in  quantity,  but  also  ia 
external  characters.  When  it  is  abundant  the  urine  becotnea 
tarbid  throughout,  a  grey  powder  is  precipitated,  and  ^fter  con- 
tinuing for  some  time  at  rest,  ihe  precipitate  is  found  at  thp 
bottom  coverf^d  witli  a  mucous  stratum.  The  deposit  gradually 
acquires  a  red  tinge,  and  after  some  time  is  fouad  perfectly 
crystallized.  When  the  urine  does  not  become  tuibidj  there 
only,  appears  a  ihiu  cloud  scarcely  di.>'Cernil>le]  which  by  rest 
sinks  10  the  bottom  or  collects  in  light  Iransparefit  llocculi,  la 
which  there  are  sometimes  formed,  after  24  hours,  red  crystals. 
.  All  urine,  when. newly  evacuated,  contains  a  matter  suspended 
in  it,  which  in  some  degree  aifects  its  perfect  transparency. 
This  matter  is  the  mucus  of  the  inner  coat  of  the  bladder,  if 
Ihe  urine,  while  yet  warm,  be  poured  on  a  filter,  it  will  pa^s 
perfectly  clear,  and  the  mucus  will  remain  on  (he  filter  in  the 
form  of  transparent  and  colourless  fioccuH.  The  deposit  which 
afterwards  takes  place  in  tillered  urine  is  pulvenil.ent,  and  nowise 
mucous:  which  proves  tliat  it  is  from  admixture  with  the  mucus 
of  the  bladder,  that  the  flocculent  appearance,  so  frequently 
assumed  by  the  deposit,  arises.  By  drj'ing,  the  mucus  loses  its 
transparency,  becomes  red,  and  sometimes  has  a  crystalline 
aspect,  which  is. owing  to  tiie  present^  of  uric  acid,  the  crystals 
of  which  have  a  diameter  exceeding  the  thickness  of  the  dried 
muciis.^ 

If  a  person,  after  continuing  fur  a  long  time  eitlier  in  a  stand- 
ing or  sitting  posture,  without  much  exercising  his  muscles, 
stouid  evacuate  urine  successively  in  di  Be  rent  vessels,  the  first 
portions  will  contain  the  largest  quantity  of  mucus,  the  next  less, 
and  the  succeedhig. portions  none  whatever.  This  arises  from 
the  mucus  being  heavier  tliati  the  urine,  aud  collecting  in  the 
lower  part  of  the  reservoir:  but  if,  on  the  otiicr  hand,  a  person 
be  obliged  to  remain  long  on  his  back,  and  to  evacuate  the  urine 
in  that  position,  the  lowermost  portion  does  not  come  away  first, 
and  it  then  frequently  h^ippens  that  the  whole  of  the  inucus 
cannot  be  evacuated,  and  that  a  part  remains  for  a  long  time  in 
the  bladder,  when,  from  the  disposition  of  t!ie  uric  acid  to  form 
crystals  in  the  mass  of  mucus,*  tJie  latter  becomes  a  nucleus  for 
the  formation  of  calculus.  To  tliis  circumstance  may  be  ascribed 

•  I  &ave  Jtiy  oFlea  observed  thai  wlien  Hit  urine  ha>  bern  eeBcn.nted  in  Inn 

kaa  afforded  no  ptccipilair,  nb)le  in  Ihe  rormet  ibe  macui  wai  foaad,  aflCr  18 
or  34  tkourg,  to  Eoatnio  niimcrani  red  cryiial9,  (ometinin  of  coniiderablr  lizc. 
It  nuuld  Iberefore  appemr  that  in  urine,  which  dnei  nolcantain  enougli  uf  uric 
acid  lo  toim  a.  precipilBte  by  cooliug,  (he  presence  nt  mucus  faioon  in  soma 
parl)cuWrlray.ibcrj'gta11jz3lioii. 
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the  frequency  of  this  duordcr  origiBatiag  duiog  the  cure  of 
fractures  ,of  the  lower  extremities. 

The  cloud  wlikh  aitpetirs  in  the  urine  during  fever,  h  in  fcct 
ttrrely  tlie  mucut  of  the  bladder,  nhich,  ttota  tlie  inttoM  tt 
the  specific  gravity  of  the  urine,  subsides  more  sAowljr,  or  some- 
times remains  suspended  in  the  fluid.  The  deposition  whicli 
urine  tshibitt  in  diseases  frequently  suggests  usehit  indicttiotn, 
and  its  ekaoaioation  is  sotnetimes  of  great  importance  in  the 
pracrice  bf  medicine.  It  ii  necessary,  in  this  inquiry,  to  <&»(&" 
zubh  between  twd  different  hinds  of  matter  deposited:  llie  ttie 
being  competed  of  the  materials  i^ich  are  not  neld  in  solution^ 
and  are  mechanically  suspended,  snd  the  ottier  co&usting  ik 
those  «^tch  are  diSEOtved  in  warm  urine,  but  which  separate  bf 
Cooling.  The  former  contains,  In  a  state  of  health,  only  the 
mucus  of  the  inner  coat  of  the  bladder;  which,  whihe  yvl  warn)* 
may  he  separated  from  the  Utter  by  filtration.  The  mucus  thM 
remains  forms  discrete  flocculi,  which  do  not  collect  tc^ether, 
and  whicli,  afier  being  dried,  do  not  retKiver  their  original 
transparency  and  mucosity  by  maceration  in  water.  Hiis  mutnis 
is  in  great  part  dissolved  by  acetic  acid  or  diluted  mtiri&ltc  Bcid ; 
but  diluted  sulphuric  acid  nets  upon  it  veiy  feebly.  It  H  also 
soluble  by  digestion  in  caustic  alkalies. 

In  catarrhus  vesicee  the  urine  is  loaded  with  an  enOitnous 
qoantity  of  a  mucous  matter  which  is  suspended  In  it.  This 
matter  is  a  true  mucus,  although,  iu  consequence  of  tlie  morUd 
adecrion  of  the  organ  which  produces  it,  its  ch&racten  are  diffe- 
rent from  those  of  healthy  mucus.  If  it  be  collected  on  the 
filter,  in  proportion  at  the  water  is  absorbed,  it  becomes  more 
and  more  mucous  and  viscous;  and,  during  the  desiccation, -Jt 
becomes  transparent  and  greenish.  By  maceration  in  water  it 
recovers  its  mucous  character,  undergoes  tifrer  some  time  an  scid 
fermentation,  and  acquires  a  purulent  appearuice.  In  a  word, 
At  mucus  of  the  bladder,  when  diseased,  approaches  more  nearly 
to  that  of  the  nose,  and  differs  much  in  its  properties  from  wt 
secretion  in  its  natural  state. 

Hiere  is  still  another  morbid  condition  of  the  urinary  pftssages,. 
in  which  the  urine  carrtesalong  a  matter  mechanically  suspended 
in  it,  and  which  has  so  close  a  resemblance  to  that  produced  b;f 
catarrh,  that  inattentive  practitioners  easily  confound  the  odk 
with  the  other.  The  urine  when  filtered  leaves  a  mucous  matter 
on  the  filter,  which  however  does  not  become  traDsjnfetit  If 
desiccation,  but  gives,  on  the  contrary,  a  white  powder  appearing 
only  to  the  touch.  This  powder  coonsts  of  phosphate  of  lime, 
and  the  ammoniaco-magnesian  phosphate,  mixed  wkh  (be  nncos 
of  the  bladder.  The  urine  in  this  disease  has  lost  all  its  free 
acid,  it  does  not  affect  the  colour  of  litmus  paper,  and  1  have 
soiserimts  even  seen  it  restore  the  blue  colpur  of  litmus  wfaea  it 
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had  bem  reddened  by  vinegar.  Id  oUerviag  tiug  re-actioD,  tb« 
paper  should  be  ioapeeted  immedutely ;  if  it  be  allQwed  to  iij, 
it  reddens  from  the  decompoaitkiD  of  tbe  Rmmotiiacal  salts,  and 
thishuipeDi  even  when  the  paper  is  tminened  in  a  wlution  of 
neatrai  numte  of  ammoDia,  or  even  when  the  ammonia  is  in 
Cicest.  The  urine  in  this  diseue  lias  also  the  property  of  yield- 
ing a  precipitate  by  eoanaon  muriate  of  iDsrcury,  in  the  SBtn« 
WW  ai  doridg  a  parffiiysin  of  fever ;  a  circumMancQ  whieh  ii 
ewtnglo  the  absence  of  the  free  acid.* 

The  seaondary  precipitate  which  is  formed  in  urini>i  which 
has  been  filtered  'while  itili  warm,  is  pulrerulenti  and  e^QtaiiUf 
ai  u  already  knowD,  the  uric  acid  In  abuodaiice.  In  the  first 
moments  ntter  ils  formation  it  is  of  q  greyish  white,  but  it  gra- 
dtially  acquires  a  reddish  hue,  and  the  pulverulent  matter  sstuoies 
ai  the  same  time  a  crystalline  form.  The  change  is  effected  still 
moK  quickly  when  espoted  to  the  immediate  contact  of  air,  than 
when  the  deposit  is  covered  with-urine.  The  vreyi^  precipitate 
which  is  first  formed  is  soluble  Id  caostig  alkali,  without  tlie 
CTolutioa  of  amnumia :  but  in  proportion  as  it  bectunes  red  and 
uystallfaed,  potass  disengages  from  it  ammotiia  >q  abundance. 
It  is  evident,  therefore,  that  the  crystallization  of  the  precipitate 
,  d^Mods  OR  the  formaticm  of  urate  of  ammtuiia  with  expe^  of 
aen,  which  appean  to  constitute  tlie  red  crystals  which  forot  in 
moe  fay  ootding.  I  think  I  havt  ohscn^ed  that  the  Biueua  is  ip 
•  great  meaeure  eancemed  in  this  change  ia  tbe  precipitate, 
tince  it  takes  place  more  ^^owly,  and  in  a  less  degree,  in  urin* 
wliicb  has  bc<»i  filtered.  That  species  of  urine  which  on  cooling 
becomes  milky,  and  aj^ars  like  a  mixture  of  clay  and  water, 
jnelds  about  one- thousandth  of  its  weight  of  precipitate. 

The  deposit,  treated  with  acetic  acid,  is  partly  dissolved,  and 
gives  a  yellowish  solution,  from  which  t  precipitate  it  thrown 
down  by  carbonate  or  prtssiste  o{  potass,  as  well  as  by  infusion 
of  galls,  but  not  by  the  caustic  alkalies.  The  quantity  dissolved 
is  greater,  and  tbe  yellow  colour  more  intense,  when  the  urine 
had  not  been  filtered  before  cooling;  which  appeara  to  prove  that 
the  substance  dissolved  by  the  acetic  add  Is  in  twHh  oases  mucus, 
of  which  a  part  has  been  dissolved  in  die  urine,  wad  tiaat  prcci- 

•  I  nnci!  had  iKCUlon  Is  treat  a  naa  altailbed  with  lliii  iiatMM^  I  enttm- 
vamred  b;  larfa  dotn  of  |ihDs|ibaTic  acid  l<>  Mpply  the  itMtiiwt  acid  Id  the 
■liM,  baltti^at  being  v.bletoeS'ectfUifaJleration  lyfaalfier.  Tbe  dose  wu 
M  lei^lh  iDcrcucil  till  It  pBrged  tbe  patient,  nbta  (be  nrlDC  anddentj  rcinined 
tfi  natural  chaiaclerr,  aod  barame  acid,  traiupapeat,  and  depoallnd  ulc  uid. 
BM  these  Mlalar;  ctrcU  dli^pc«fed  with  1^  {lurpiive  nae,  and  ^ey  cnald 
flat  be  agaia  rcprodvoed.  After  the  phmpluait  acid  had  been  empJojed  in  vain, 
the  acetic  and  snlpbnric  acidi  were  (iveii,  but  without  mcceu.  Alkaline  Tcaie' 
dirshad  aoeBectelthn-beneflclal  orlBjartMn,  and  (be  dheatc  itill  conlloaeg, 
bsTiaj  produced  a  jreat  de|Tcc  of  debllltj'  in  the  Inferior  ri[lmaltin. 
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pitnled  in  a  state  of  chemical  combination  with  the  uric  acid.  It 
19  this  compound  which  is  grs(]u&l1y  decomposed,  -and  gives  rise 
to  the  crystallized  superurate  of  ammonia.  Tlic  deposit  contains 
iioue  of  the  earthy  phosphates.  The  muriatic  acid  digested  with 
the  deposit,  and  then  saturated  with  amtiionia,  precipitates 
nothing.  Subjected  to  fire,  the  deposit  burns,  and  leaves  at 
length,  and  with  some  difBculty,  a  very  small  quantity  of  a  fused 
ash,  which  consbts  of  carbonate  of  soda,  proving  that  the  deposit 
often  contains  a  small  quantity  of  superurate  of  soda,  tliat  inso- 
luble salt  which,  according  to  the  experiments  of  Dr.  VVollaslon, 
produces  the  gouiy  concretions  of  the  joints. 

The  secondur^  deposit  of  healthy  urine,  therefore,  is  not  uric 
acid,  but  a  combination  of  this  acid  with  an  animal  matter^ 
(vhicb  appears  to  be  a  portion  of  the  mucus  of  the  bladder  di&T 
solved  by  the  warm  urine.  The  deposit  contains  still  a  trace  of 
superurate  of  soda,  and  by  spontaneous  decomposition  there  is 
formed  superurate  of  ammonia,  which  rendeis  it  ciystalline. 

It  is  to  be  presumed  that  uric  acid,  which  is  deposited  in  the 
bladder  and  forms  calculi,  contains  this  same  animal  matter, 
which  ought  aoordingly  to  be  an  essential  constituent  of  all 
calculi  formed  in  the  bladder.  I  have  thus  found  it  in  two 
dilferent  calculi  which  I  examined  with  this  view.  The  following, 
IB  the  mode  of  separating  the  uric  acid  from  the  animal  matter. 
The  calculus  is  dissolved  in  caustic  alkali,  and  a  precipitate 
C^tained  by  adding  to  the  solution  muriatic  acid  >d  excess.  Tiie 
precipitate  consists  of  uric  acid;  and  a  combination  of  the 
animal  matter  with  muriatic  acid,  which  may  be  carried  off  \ty 
washing  the  precipitate  freely  on  the  61ter.  The  muriatic  com* 
pound  is  solulile  in  pure  water,  and  is  again  precipitated  hy  the 
addition  of  muriatic  acid,  or  by  allowing  it  to  drop  into  the  acid 
liquor  which  has  passed  through  the  filter.  The  uric  acid  r&> 
maiaing  on  the  filter  is  in  a  state  of  [jurily  greater  th^n  any  that 
has  been  hithertq  the  subject  of  examination. 

-  C.  Analysis  of  IJrine. 

I  have  been  at  much  pains  to  arrive  at  as  accurate  a  know- 
ledge as  possible  of  the  precise  composition  of  urine,  both  as  to 
the  quantity  and  condition  of  its  constituents.  Tlie  task  has 
been  laborious,  difiicult,  and  often  extremely  complicated.  .It 
would  be  trespassing  on  the  patience  of  the  Society,  were  I  to 
attempt  at.  present  to  give  an  account  of  all  the  details,  and  such 
is  the  nature  of  an  ei^act  analytical  Investigation  that,  it  admits 
not  of  a  hrief  recital.  I  shall  therefore  content,  myaelf  with 
pommuniciitifiglhe general  result,  which  is  as  follows ; — 

iOUO  partsof  urine  are  composed  of 
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Water  93S*00 

Urea   SO-10 

Sulphate  of  potan 3*71 

Sulphate  of  soda 3-16 

Rwsphate  of  soda 2-94 

Muriate  of  soda  . .'.  i 4*45 

^osphate  of  ammoaia 1'66 


Muriate  of  ammonia 
.  Free  lactic  acid ~ 

Lactate  of  ammonia    

Animal  malter  soluble  in  alcohol, 
and  usually  accompanying  tlie 
lactates  .  

Aoimal  matter  insoluble  in  alco- 
hol  r 

Urea  not  separable  from  the  pre- 
ceding  

Earthy  phosphates  with  a  trace  of 
fluate  of  lime 

Uric  acid 

Mucus  of  the  bladder   

Silex    : 


I'SO 


1-00 
0-32 
0-03 


1000-00 

With  regard  to  tlie  relative  proportions  of  these  ingredients,  it 
is  very  probable  they  may  vary  independently  of  disease.  I 
believe,  however,  that  in  urine  they  are  never  very  difierent, 
unless  from  palliological  causes,  which  materially  aSect  the 
healtli. 

I  should  also  observe  that  in  the  17'14  parts  of  lactic  add, 
lactate  gf  ammonia,  &c.  there  exists  a  quantity  of  water  which 
it  is  not  possible  to  abstract  without  the  risk  of  decomposing 
these  substances.  The  quantity  of  uric  acid  always  varies  accord- 
ing to  the  individual,  and  also  In  the  same  individual  from 
different  circumstances  which  have  little  influence  on  health. 
In  the  above  analysis  it  was  determined  from  urine  which  be- 
came turbid  throughout  during  its  cooling,  and  which  during  its 
deposition  resembled  water  mixed  with  clay. 

The  earthy  phosphates  contain  much  more  magnesia  (as  much 
as  1 1  per  cent.)  than  in  the  bones  or  the  ashes  of  blood.  Of  the 
cause  of  this  I  am  ignorant ;  but  I  have  likewise  found  much 
more  potass  in  urine  and  in  milk  than  in  the  blood. 

The  silex  was  not  detected  by  the  composition  of  dried  urine  : 
for  in  this  way  it  might  have  been  considered  as  a  constituent  of 
some  animal  matter  dissolved  in  the  urine.  I  discovered  it  by 
treating  evaporated  urine  with  alcohol,  then  witli  water,  and 
afterwards  with  muriatic  acid,  which  left  the  undissolred  silex  ia 
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the  fonn  of  b  grejr  powder,  which  fused  with  soda  produced  a 
tfanspareot  glus,  and  which  by  the  decompositum  of  the  glan 
was  converted  into  the  gelatinous  state.  The  water  we  drink, 
and  which  gu^^lies  the  continual  waste  of  that  elemeot  by  pcr- 
■piratioa  and  t^  urine,  always  contains  lilex,  whicii  appean  not 
to  separate  from  it  in  the  body,  aad  which  thus  makei  its  cut  in 
the  same  siate  in  which.it  entered.  It  is  evident  that  this  earth 
should  be  found  dissolved  in  the  other  aninial  Quids,  and  that  the 
quantity  must  vary  according  to  the  quantity  ctuitained  in  the 
water  used  as  beverage. 

Milk. 
My  experiments  have  chiefly  been  made  on  the  milk  of  the 
cow.  The  composition  of  this  fluid  is  exceedingly  analogous  to 
that  of  blood.  It  consists,  like  the  blood,  of  a  chemical  sdu- 
tion,  and  an  admixture  of  undissolved  matter  suspended  in  it. 
By  exposing  milk  for  some  da}'s  in  a  shallow  vessel  to  the  tem> 
perature  of  32°  Fahr.  1  separated  from  it  the  cream  as  com- 
pletely as  I  could.  The  lower  portion  of  milk,  decanted  by  a 
hole  at  the  bottom  of  the  vessel,  had  a  specific  gravity  of  1-033, 
and  yielded  by  analysis  the  following  constituents  :-^ 

Water 928-75 

Cheese,  with  a  trace  of  butter  ....  28*00 

Sugar  of  milk 35*00 

Muriate  of  potash 1*70 

Phosphate  of  potash  0*25 

luetic  acid,  acetate  of  potash,  with  \  g.-- 

B  trace  of  lactate  of  iron J 

Earthy  phos|:^tes. 0*30 

1000-00 

Cream  oontiuns  the  emulsive  matter  which  is  not  dimlved, 
more  concentrated  and  mixed  with  a  portion  of  nsilk.  This 
entuluon  is  easily  decomposed  by  agitation,  abs<tfbB  MLygen,  and 
the  butter  separates:  the  milk  wcoming  by  this  operatino  more 
acid  than  it  was  at  first.  1  found  that  cream  of  the  qwcifie 
gravity  1'0244  was  composed  of 

Butter 4-5 

Cheese 3-5 

Whey 92-0 

As  92  parts  whey  contun  4*4  sugar  of  nilk  and  saltt,  it  f^Aws 
that  cream  contains  about  12*5  per  cent,  of  solid  matter. 

It  is  very  remarkable  that  scarcely  any  other  alkali  than  potash 
ia  found  in  milk.  1  have  burnt  a  quantity  of  dried  fflilk,  and 
Imvc  dissolved  the  nuhate  of  the  ashes  in  spirit  of  winej  atid  die 
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alkali  left  undismlved  by  the  alcohol,  neutralized  by  the  sulphuric 
acid,  produced  only  sulphate  of  potash.  I  know  not  how  fiir  this 
observation  is  applicable  to  other  kinds  of  milk,  or  to  milk  takea 
from  other  individuals. 

Cheese,  which  is  destined  to  be  part  of  the  nourishment  of  the 
joung  animal,  has  very  peculiar  characters,  which,  as  it  would 
'^Kem,  fit  it  for  this  ofBce.  It  admits  easily  of  incineration, 
affording  a  white  ash  which  contains  no  alkali,  and  which  forms 
as  much  as  ^i*5  percent,  of  the  weight  of  the  cheese.  This  ash 
toDtains  principally  earthy  phosphates  with  a  little  pure  lime: 
but  it  contains  neither  alkali  nor  oxide  of  iron.  Cheese  digested 
with  concentrated  muriatic  acid  yields  the  greater  part  of  its 
phosphates  to  th«  acid,  and  it  afterwards  burns  without  leaving 
any  ash.  But  the  cheese  may  be  precipitated  from  the  milk  by 
an  acid  without  losing  its  [^losphates.  It  appears,  then,  that  the 
latter  are  not  yet  fonned,  but  tliat  a  slight  affinity  only  is  requisite 
lo  their  production.  We  may  conclude  that  Nature  has  thus 
■ought  taassist  the  digestive  powers  of  the  young  during  a  period 
of  tbeir  lives  in  which  there  exists  in  the  economy  the  greatest 
demand  for  earthy  phospliates  for  the  purposebof  ouification, 
which  is  at  that  time  advancing  so  rapidly. 

Cherse  is  generally  considered  as  a  substance  insoluble  in 
water,  and  yet  a  great  part  of  it  is  in  actual  solution  in  milk.  A 
Mriution  of  it  in  water  may  be  obtained,  if  cheese  precipitated  by 
an  acid  and  well  expressed,  ht  digested  with  carbonate  of  barytes 
or  carbonate  of  lime.  The  carbonate  is  decomposed  with  efler- 
vescence,  and  the  cheese  quitting  the  acid  is  dissolved.  The 
lOlDtioD  u  yellowish,  and  resembles  a  solution  of  gum.  Evapo> 
rated  to  dryness  it  leaves  a  yellow  mass,  which  easily  rediasolves 
in  water.  The  solution  boiled  in  an  open  vessel  becomes  covered 
with  a  white  pellicle,  precisely  as  milk  does,  and  acquires  the 
tmtW  of  boiten  milk.  The  membrane  is  almost  insoluble  in 
water,  and  appears  to  be  a  product  by  the  action  of  air  on  the 
dinolved  cheese. 

With  the  mineral  aeids  cheese  produces  the  same  combinations 
as  albumen  and  fibrin,  although  the  neutral  combinations  are  less 
soluble  than  those  of  fibrin.  A  great  excess  of  acetiu  acid  ia 
reqmred  in  order  to  dissolve  the  clieese,  and  the  neutral  combi- 
nation with  ibtt  acid  appears  to  be  insoluble.  Cheese  is  easily 
dissolved  in  alkalies.  Ilssoluticm  in  acetic  acid,  as  well  as  iq 
amnonia,  becomes  covered  with  a  small  quantity  of  cream  every 
time  that  the  cheese  has  not  been  well  separated  from  the  tmtter. 
Alcohol  converts  t^eete  into  an  adipocirous  and  fcitid  substance. 

Butter  and  si^r  c^  milk  are  so  well  known,  that  no  addttinul 
iofbrmatioD  can  result  from  my  expeiimeots  on  than. 
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Article  VI. 

Memoir  on  the  Determhialiott  of  the  Specific  Heat  of  the 
different  Gases.  By  MM.  F.  Delaroche,  M.D.  and  J.  E. 
Berard. 

Section  VI, 
Determination  of  the  Specific  Heat  of  the  Gases,  that  of  PVater 
being  taken  for  Unity, 
Wk  have  already  observed,  that  the  principle  upon  which  oa# 
first  set  of  esperinients  lo  determine  the  specific  heat  of  the 
g»ses,  was  founded,  furnished  us  with  two  methods  of  aseertain- 
ing  the  ratio  between  their  specific  heats  and  that  of  water,  sup- 
posing it  unify.  The  second  process,  described  in  §  HI.,  for 
the  basis  of  whitli  we  are  indebted  to  Count  Uismford,  furnished 
us  with  a  third  method  of  arriving  at  the  same  conclusions'.  We 
will  describe  in  succession  the  result  of  our  experiments,  accord- 
ing to  each  of  these  three  methods. 

§  \.— First  Method. 

\a  determining  the  specific  heat  of  the  j;ases,  we  set  out  from 
this  principle,  that  this  specific  heat  ^vas  proportional  to  the 
maximum  of  the  elevation  of  temperature  in  the  calorimeter  \tj 
n  current  of  hot  gas.  To  compare  these  specific  heats  with  those 
of  water,  it  was  only  iieeessary  to  compare  theefiect  produced 
upon  the  calorimeter  by  one  of  the  gases,  and  by  a  current  f£ 
hot  water  moving  so  slowly  that  its  eflecta  should  not  be  much 
more  considerable  than  those  of  the  gas.  This  we  did  in  the 
following  manner : — 

To  get  a  constant  and  regular  current  of  water,  we  made  use  of 
a  syphon  of  glass,  C,  (Plate  X.  fig.  <),)  one  of  the  branches  »rf 
which  passed  through  one  of  the  moutlu  of  a  Sagoo  with  two 
mouths  almost  filled  with  water.  On  the  other  mouth  was  placed 
a  globular  vessel  turned  upside  down,  and  full  of  water.  TIje 
neck  of  this  vessel  was  of  such  a  length  as  just  to  reach  the  sur- 
face of  the  water  in  the  flagon.  Hence  it  is  evident,  that  when- 
ever the  water  ran  out  through  the  syphon  tota  to  sink  its  sur- 
Ace  below  the  mouth  of  the  globular  vessel,  the  water  whidi 
filled  that  vessel  would  fall  dpwn  and  supply  its  place ;  so  that 
the  height  of  the  water  in  the  Hagon  would  remain  always  nearly 
the  same,  and  of  course  the  water  would  Row  through  the  syphon 
pretty  equably,  The  bore  of  the  syphon  was  ca|MlUry,  in  wder 
to  make  the  current  of  water  verystow. 

This  current  of  water  was  heated  in  the  same  manner  as  the 
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current  of  the  different  gases  in  the  preceding  experiments :  but 
when  a  current  of  hot  water  circuliites  slowly  in  a  horizontal 
tu)>e,  it  is  impossible  to  deiermine  its  temperature  exactly  by 
means  of  a  thermometer  placed  in  the  centre  of,the  tube,  on 
account  of  the  unequal  tempeTsturc  of  the  different  strata  of 
fluid  which  constitute  the  current.  We  ascertained,  by  e^eri- 
ment,  that  a  thermometer  thus  placed  indicated  a  temperature 
niuch  lower  than  the  true  temperature  of  the  current.  To  get 
rid  of  this  uncertainty,  we  disposed  the  apparatus  lo  the  matuifr 
represented  in  fig.  9. 

The  current  of  water  which  flows  from  the  syph(Hi,  C,  is 
received  into  the  tube,  D  D,  which  passes  through  a  larger 
tube,  E  E,  kept  continually  filled  with  steam,  by  means  of  the 
small  boiler,  H.  The  tube,  D  D.  is  soldered  to  another  tube, 
F  F,  about  0*3  inch  in  diameter.*  In  this  tube,  placed,  as  will 
be  seen,  almost  vertical,  are  disjiosed  three  thermometers,  Nos. 
]>  2,  3,  in  such  a  manner  that  the  small  spherical  bulb  of  each 
is  in  the  centre  ©f  the  tube,  and  at  the  distance  of  1-083  inch 
from  each'other.  We  shall  see  below  how  these  thermometers 
jServed  to  determine  the  temperature  of  the  current  of  water  at 
its  entrance  into  the  calorimeter.  The  tube,  F  F,  is  cemented 
to  the  horizontal  iube  of  gks°,  G  G,  which  is  cut  at  its  end,  G» 
very  near  the  junction,  so  that  the  bulb  of  the  thermometer 
No.  1,  which  must  necessarily  be  in  the  vertical  tube,  that  it 
may  acquire  the  temperature  of  the  current  of  water,  is,  not-; 
withstanding,  xi9  farther  distant  from  the  calorimeter  than  the 
first  thermometer  is  from  the  third.  The  tube,  G  G,  is  shut 
by  a  stopper,  H,  that  no  water  may  escape,  and  it  is  ground  at 
its  extremity,  G,  so  that  by  pressing  it,  bv  means  of  two  screws, 
against  a  piece  of  leather  placed  on  the  calorimeter,  it  is  sufii- 
piently  tight  to  prevent  any  water  from  escaping  in  that  direc- 
liOD.  The  water  comes  out  of  the  calorimeter  by  the  tube, 
OOO,  which  is  capillary  at  its  cstremiiy,  P,  from  which  it 
fitlls,  drop  by  drop,  into  a  graduated  tube,  which  serves  to 
measure  the  rapidity  of  the  current.  The  calorimeter  was  placed, 
as  in  the  preceding  experiments,  in  a  separate  room,  that  the 
temperature  of  the  ambient  air  might  be  less  variable. 

The  same  method  was  always  followed  to  determine  the 
maximum  effect  produced  by  the  current  of  hot  water.  The 
temperature  of  the  calorimeter  was  in  the  flrst  place  rabed  to  a 
temperature  a  little  below  the  maximum.  The  current  of  hot 
water  was  then  made  to  pass  through  it,  and  the  temperature 
marked  every  ten  minutes.  When  its  effects  were  scarcely  any 
longer  greater,  the  thermometer  stood  as  in  the  following-table. 

*  TU)  labe  it  FCpreMiUed  Kgrnnttlj  ia  the  pUt«  of  a  larpr  itze. 
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TempFRkturc 
«f  iheoirenr- 

T.mper.ta» 
at  Uw  calori. 

Tbcbmombtiiui. 
No.  1.              V*.  t.             Ko.  S. 

4S1»0> 

M(BB* 

140-9M*           l51'E8fl*           H5T4S* 

The  temperature  of  the  calorimeter  was  then  artificially  raised 
about  W,  and  the  cufrent  of  water  made  to  circulate  as  before. 
"Die  tem|>erature  of  the  calorimeter  gradually  sunk;  apd  wheo 
it  had  Dearly  reached  its  midloium}  the  following  observatioBt 
were  made  :— 


TOBKMOIIGTUII. 

No.  I.       I      No.  2.      I 


140-7S6O 


In  these  experiments  the  currrat  <rf  water  was  such  thai 
S8:j-0I  grains  troy  of  water  passed  in  ten  minutes. 

If  we  examine  with  attention  the  slate  of  the  thermometer! 
Nos.  I,  2,  S,  Tre  shall  perceive,  that  for  distances  so  small  ai 
those  in  our  apparatus,  the  following  proposition  may  be  eoasi^ 
(lered  as  true.  When  a  r^ular  current  of  hot  water  pasMS 
through  a  vertical  tube,  if  thermometers  be  placed  in  its  centre, 
at  equal  distances  from  each  other,  the  difference  between  tma 
neighbouring  thermometers  will  be  proportional  to  the  excess  of 
the  temperature  of  the  water  above  that  of  the  sunDonding  air. 

We  cannot  therefore  commit  an  error  of  much  import&oce,  if 
we  suppose  that  the  current  of  hot  water,  iij  going  fbom  ther- 
mometer No,  1  to  the  calorimeter,  lost  4*86  of  ni  heat,  and 
entered  into  the  calorimeter  at  the  temperature  of  135-59°. 

We  ascertained,  by  e^tperiment,  that  it  iseued  out  at  the  sama 
temperature  as  that  of  the  calorimeter. 

It  follows  from  this  experiment  that  a  current  of  water 
amounting  to  .'J93'0l  grains  in  ten  minutes,  by  losing  52-330° 
of  its  heat,  kept  the  calorimeter  higher  than  the  surrouDding  air 
6y  35-28S*. 

We  see  by  the  first  table  that  2i;(6*4  cubic  inches  of  air,  or 
723-71  grains,  passing  through  the  calorimeter  every  ten  mi- 
nutes, and  losing  130-847*  of  heat,  kept  its  temperature  ele> 
vated  above  the  ambient  air  28-321°.  If  we  bring  by  cakultfiOD 
the  results  of  the  experiment  on  the  current  of  water,  to  what 
they  would  have  becD  under  the  lame  drcumitUices  as  in  the 
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eorrent  oF  air,  vre  find  that  the  maximum  of  temperature  at 
which  it  would  hare  maintaiaed  the  c&lorimcter  fvould  have  been 
115*241"  above  the  surroundii^  air.  The  s]iecific:  beats  being 
prt^rtioaal  to  the  effects  of  the  currents,  it  follows  that  if  ths 
specific  hrat  of  water  be  1,  that  of  air  is  0-2460.  A  second 
csperimeat  gave  us  &25d6.     The  mean  of  the  two  is  0-2498. 

§  IL—Secojtd  Method, 

The  second  method  of  knowing  the  ratio  between  the  specific 
heats  of  water  and  air,  consists  in  determining  by  cslculatioa 
the  quantity  of  beet  given  out  in  a  certain  time  by  the  calori- 
meter,  when  the  current  of  hot  air  has  rendered  its  temperature 
statiooarj.  We  have  shown  that,  when  it  reaches  this  point,  it 
abradons  as  much  beat  to  the  ambient  air  as  it  receives  from  the 
hot  gas.    The  bases  of  this  calcaialion  are  as  follows : — 

Oht  calorimeter  contained  8586'S  grains  of  distilled  water. 
The  brtss  of  which  it  was  composed  and  the  worm  weigheil 
5006-6  grutts.  Now  as  the  specific  heat  of  this  metal  is  0  - 1 1 2,* 
this  quantity  of  brass  corresponds  with  56G'S0  grains  of  distilled 
water.  There  was  besides  1652-5  grains  of  solder,  the  specific 
heat  of  which  beii^  a  mean  between  that  of  tin  and  lead,t  may 
be  reckoned  at  0*038,  Hence  the  solder  is  equivalent  to  6270 
grains  of  water.  Therefore  the  whole  calorimeter,  with  its 
contents,  contained  as  much  heat  as  9217  grains  of  distilled 
water. 

Let  us  recapitokte  here  the  result  of  our  experiment  upon 
Atmospherical  air  under  the  pressure  of  29-922  inches  of  mo-- 
tuiy,  and  at  the  temperature  of  32°.  A  current  of  air  ef  2196-4 
Cubic  laehes  in  ten  minutes,  by  cooling  130-34 7^  >ost  a  quantity 
of  heat  sufficient  to  keep  the  calorimeter  26-321"  above  the 
temperature  of  the  surrounding  air.  Hence  it  furnished  it  in  a 
given  time  with  as  much  heat  as  it  lost  during^  that  time  :  but 
it  results  from  an  eiperinitnt  of  which  we  shaJlgive  an  account 
immediately,  that  if  the  quantity  of  heat  which  it  lost  in  tea 
minutes  under  these  circutostances  had  not  heen  sui^lied,  il» 
ten^iature  would  have  sunk  2-879^°  i  °^>  whidi  comes  to  the 
■ame  thing,  the  quantity  of  heat  abandoned  by  the  current  was 
Suffident  to  elevate  the  temperature  of  the  calorimeter  2*8793°. 

The  air  which  passed  through  the  calorimeter  in  ten  minutes 
weired  723-71  grains.  This  quantity,  in  suffering  a  diminntton 
of  temperature  aioountiog  to  130*347°,  ^°^^  ^  much  heat  as  was 
•ttffident  to  raue  9217  grains  of  water  2*8793°;  or,  whicb 
cooM*  to  the   same  tiling,  to  heat  203*60  graiiis  of  water, 

*  Crawford.     Tbomum's  Chemialry,  i 
t  The  (|)eciBc  hcata  of  lead  and  tin  a 
(iff,  i.  130. 
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]30-S47°.  Hence  the  specific  heat  of  air  is  to  that  of  water  as 
203-60  to  723>7 1  ;  or  as  0-2813  to  I  ;  a  ratio  which  does  not 
differ  tnoch  froiii  that  which  we  obtained  bjr  means  of  a  direct 
Current  of  water. 

It  now  remains  to  prove,  that  if  the  heat  lost  by  die  calori- 
meter ifl  ten  minutes  had  not  been  supplied  by  the  hot  gas,  ill 
temperature  would  have  suok  2'87D3. 

We  begno  by  determining,  by  means  of  the  following  experi- 
ments, how  much  the  temperature  of  the  calorimeter  would 
have  sunk,  after  having  reached  its  maximum,  in  a  given  time, 
if  the  current  of  hot  gas  had  been  suddenly  stopped.  For  this 
purpose  the  temperature  of  the  calorimeter  was  raised,  by  means 
of  a  lamp,  to  about  104°.  Then  leaving  every  thing  in  the 
same  situation  as  when  the  current  of  hot  gas  was  circulating, 
even  the  tube,  F  G,  {fig.  5,)  which  served  to  heat  the  gas,  being 
kept  full  of  steam,  but  not  passing  sny  current  of  gas  through 
the  apparatus,  we  left  it  to  itself,  and  marked  the  rate  of  its 
cooling.  By  this  method  we  obtained,  in  two  succesnve  experi- 
ments, the  two  following  series : — 


First  Series. 


Second  Series. 


Time. 

Tempfrtlufe 
of  Ihe  air. 

Trmperalure 
dE  (he  calofi- 

(T 

41-333° 

86-454" 

5 

41-333 

84-4)2 

10 

41-333 

82-4  36 

15 

41-310 

80-620 

25- 

41-310 

78-872 

30 

41-266 

77-216 

35 

41-194 

75-652 

■10 

41-103 

74-165 

50 

40'917 

7i-3ye 

5.5 

40-917 

70-104 

fiO 

40-887 

68-913 

fi-i 

40-795 

67-752 

70 

40-795 

66-643 

rime. 

Tc»p«rBtnr« 
of  Ihe  air. 

Tempfratare 
of  the   cBlori' 

0* 

4i-540" 

84-007' 

5 

41-472 

82-076 

10 

41-466 

80-227 

15 

41-309 

78-467  ■ 

20 

41-265 

76-829 

25 

4  L-265 

75-249 

30 

41-265 

73-778 

35 

41-286 

72-408 

40 

41-286 

71-056 

4* 

41-274 

69-795 

50 

41-265 

68-610 

55 

41-265 

C7-474 

Now  we  see  by  our  first  table  that  the  current  of  atmosphe- 
rical air  there  indicated  raised  the  temperature  of  the  calorimeter 
£8-321°  above  the  influence  of  the  steam  tube  employed  to  beat 
the  gas,  or,  which  comes  to  the  same  thing,  above  the  influence 
of  the  ancient  air,  supposing  it  increased  by  4-5°  (the  effect'of 
the  steam  tube).    Let  us  make  choice  in  oiir  first  scries  of  obscr- 
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^tions  on  (he  rate  of  cooliDg,  a  term,  whose  escaes  above  the 
t^nperature  of  the  siirrouDdiiig  air,  supposed  like-tvise  increased 
hf.  4*5°  (to  reodei  the  circum stances  similap)  is  nearly  the  same. 
We  find  74*I66°-  Neglecting  the  terms  immediately  following, 
]et -US  take  the  one  observed  20  minutes  after,  namely,  68'91J. 
If  we  subtract  it  from  the  other. term,  we  get  5*252°,  a  quantity 
which  expresses  tbe  cooling  of  ibe  calorimeter  in  20  minutes. 
We  find  by  a  proportion  that  if  the  excess  of  the  temperature  of 
tbe  calorimeter  ^ore  tbat  of  the  surrounding  air,  augmented 
alffaya  by  4r5°,  had  been  in  the  case  which  we  have  chosen 
exactly  28'321,  the  cooling  in  20  minutes  would  have  been 
5'1!>7°)  and  of  course  this  excess  would  liave  been  found  at  the 
end  of  20  minutes  equal  to  2»'I2-l''. 

This  dimiuutioD  of  temperature,  given  by  erpeiiment,  isatA 
the  same  with  that  which  tbe  calorimeter  would  have  experienced 
in  the  s^me  time,  if  it  had  preserved  the  rate  of  cooling  which 
it  had  at  first.  Iiwouid  have  been  more  considerable ;  but  we 
nay  determine  it  by  means  of  the  preceding  data,  and  by  making 
use  of  the  following  formula: — 

S  =  A  log.  hyp.  -  ' 

in  wliich  S  signifies  the  quantity  wanted  ;  A,  the  excess  of  tbe 
temperature  of  the.  calorimet^  above  that  of  the  surrounding 
air  in  the  first  instant  of  the  experiment ;  and  B,  (hat  excess  a: 
the  end  of  20  minutes. 

If  we  apply  this  formula  to  the  numbers  stated  above,  we  liave 
A  =  28-321'^,  andJB  =  23"  124°,. which  gives  us  S  =  5741  i» 
We  find  S  =  5'7760°,  if  we  make  use  of  tbe  second  series  of 
observations  of  the  cooling  of  the.  calorimeter.     Tbe  mean  of 

these  two  values  gives  us  S   =   5*7586°,  and  of  course  -  = 

2-8793*  =  the  quantity  of  heat  lost  in  ten  minute.i,  supposing 
it  to  preserve  always  the  initial  rate  of  cooling.  This  is  the 
humber  which  we  employed  to  calculate  the  relation  between  the 
specific  heat  of  air  and  water. 

§  111.— Third  Method. 
The  experiments  which  we  made,  according  to  the  process 
contrived  by  Count  Rumford,  gives  us  a  direct  and  more  simple 
method  of  determining  the  specific  heat  of  air  compared  with 
that  of  water.  We  see  by  tbe  table  of  these  experiments  that, 
under  a  pressure  of  2d-92'l  inches  of  mercury,  and  at  the  tem- 
perature of  32°,  5077'5  cubic  inches  of  %tmospherii'aI  air,  or 
16729  grains,  by  undergoing  a  diminution  of  164-192*  of 
temperature,  raised  the  temperature  of  the  calorimeter  7°.    But 

•  Sei  (folc  3d,  B(  Die  rnd  of  ttiii  pnper,  for  an  capUosliuD  of  ihii  furmBla. 
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in  these  experiioeDts  our  calorimeter  ctntained  8957*5  snini  al 
dbtilled  water.  If  to  this  number  we  tdd  628-56  graini,  whlcb, 
ks  We  have  seeo  abo*e,  repmenta  the  quantity  of  metal  id  ths 
celorioieter,  we  have  9586*06  grains  of  water,  which  we  nif 
consider  as  coataiatng  as  muck  heat  as  the  calorimeter, 

I672-U  grains  of  air,  by  losing  154'19:2'*  of  heat,  increase  th« 
temperature  of  958606  grains  of  water  7°  :  hut  we  find  bf  tbe 
mile  of  proportion  that  9586*06  grains,  to  be  heated  7*^1  requite 
aa  much  heat  as  45M8  grains  to  be  heated  15'1'192°.  Hence 
the  specific  heats  of  air  and  of  water  are  to  each  other  ia  the 
ratio  <rf  451-18  to  1672-9,  or  of  0-2697  to  i. 

By  the  first  naethod  we  found  the  specific  heat  of  air  0*2498, 
by  the  second  0-2813.  We  see  that  these  three  deteraunslion 
do  not  differ  much  from  each  other.  By  taking  a  mean  of  thein, 
we  get  0-2669  for  the  specific  beat  of  air,  that  of  water  being 
cotuidered  as  anity.  lliis  being  determined,  it  is  easy,  1^ 
meaos  of  the  first  t^ie,  to  reter  the  ^>ecific  heats  of  all  tbe 
gases  to  that  of  water.  Under  a  pressure  of  29-922  incfao  «( 
mercury,  these  specific  heats  are  as  follows : — 

Water 10000 

Air 0-2669 

Hydrogen  gas 3-2936 

Carbonic  a^   0-22 10 

Oxygen  0-2361 

Azote 0-2754 

Oxide  of  SEWte , 0-2569 

OlefiantgBS 0-4207 

Carbonic  oxide 0-2884 

Aqueous  raponr O-8470 

Section  VII. 

General    Considerations. 

We  shall  terminate  tliis  paper  by  p<nnting  out  the  genenl 

result  of  the  facts  which  it  contains,  and  by  ofiering  some  obscf- 

vations  on  the  consequences  which  may  be  drawn  from  them. 

§  I, — Specific  Heals  of  ihe  Gases  compared  with  each  othtr. 

The  specific  heat  of  the  gases  is  not  the  same  for  every  one, 
whether  we  attend  to  their  volumes  or  their  weights.  The 
ditfercnces.  It  is  true,  are  not  very  great  in  the  fiist  point  of 
view.  Henee,  when  very  accurate  esperiments  are  not  atie, 
it  is  easy  to  be  misl^  (ns  some  philosophers  have  1>een)  into  tbe 
notion  that  the  gases  do  not  differ  from  each  other  in  this  respect.  ' 
We  have  not  observed  any  relation  between  the  specific  gravity 
and  the  specific  heats  of  the  gases.  The  following  table  i)  * 
sufficient  proof  of  this : — 
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Specific  Heats  of 


Equal  volumes.  Eqnal  weijjhts.         Specific  gravity. 

Air 1-0000  1-0000  1-0000 

Hydrogen 0-903;i  .. 12-3'l01  O-O/S:^ 

Carbonic  acid  .. .  1-2583  ..  0-82flO  l-51i)6 

Oxygeo 0-9765  0884S  1-1036 

Azote 1-0000  1-0318  0-9691 

Oside  of  azote  ..   1-3503  0-8S78  1-5209 

Olcfiantgas 1-5530  l-5?63  0-938.') 

Carbonic  oxide . .   1-0340  1-0S05  0-9569 

TTie  difference  between  the  specific  heats  of  (he  gases,  when 
the  same  weights  of  both  are  taken,  is  more  considerable,  as  is 
obvious  from  the  table. 

5  ]l,—In/iuence  of  the  Demiiy  on  the  Specific  Heat  ofihe-same 
Gas. 

The  specific  heat  of  atmospherical  air  in  the  ratio  of  its 
volume,  increases  with  its  density,  but  at  a  slower  rate :  of 
course,  considered  in  the  ratio  of  the  mass,  it  diminishes  as  tlie 
density  increases. 

This  is  the  direct  result  of  our  experiments,  which  give  us  the 
specific  gravity  of  air,  subjected  to  the  pressure  of  41-654  inches 
of  mercury,  1-2396;  while  that  of  the  same  volume  of  air, 
subjected  to  the  pressure  of  29-634  inches  of  mercury,  was 
1-0000,  Here  the  increase  of  specific  heat  is  in  the  ratio  of  I 
to  1-2396,  while  that  of  the  pressure  is  in  the  ratio  of  1  to 
1-.1583. 

Ic  results,  likewise,  fittm  this  experiment,  that  the  ratio  of  the 
pressures  being  the  same  ns  before,  the  specific  heats  of  the 
lame  mass  of  air,  subjected  to  these  di6fereut  pressures,  are  la 
the  ratio  of  1  to  0-9126. 

Every  person  knows  that  when  the  air  is  compressed  heat  is 
disengaged.  This  phenomenon  has  been  long  explained  by  the 
etiange  supposed  to  taite  place  in  its  specific  heat :  but  tliis 
explanation  was  founded  upon  mere  supposition,  without  any 
direct  proof.  '  The  experiments  which  ws  have  given  seem  to  us 
sufficient  to  remove  all  doubts  on  the  subject. 

Dr.  Irvine,  and  several  philosopers  since  his  time,  have 
endeavoured  to  determine  the  real  zero,  or  the  number  of 
degrees  that  a  body  must  be  cooled  in  order  to  be  deprived  of 
the  whole  of  its  heat.  He  set  out  from  this  principle,  that  the 
quantity  of  heat  disengaged,  or  absorbed,  during  Uie  passage  of 
a  body  from  one  state  to  another,  is  entirely  owing  to  the  change 
of  capacity  which  takes  place  in  tlie  body :  and  he  conceived 
that  he  could,  knowing  this  change  of  capacity,  and  the  quantity 
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of  heat  absorbed,  or  given  out,  during  this  cbaoge,  determiiM 
tUe  whole  quantity  of  heat  which  the  body  contained.  Thus, 
supposing  the  specific  heat  of  ice  Oi),  and  that  of  water  1.0, 
and  admitting  thnt  water  in  freezing  elves  out  135°  of  heat,  it 
has  been  concluded  that  tlie  real  zero  is  1350°  below  the  Ereeiing 
point. 

Different  motives,  wliich  it  would  be  too  tediotis  to  state  here, 
but  soiae  of  whicti  we  shall  notice  below,  have  induced  philoao- 
pbers  to  entertain  doubts"  respecting  the  justice  of  the  pnociples 
upon  which  this  determinnt  ion -depends.  We  are  dLspased  to 
consider  these  doubts  as  well  founded.  At  the  same  time,  we 
think  it  worth  while  to  eTihibit  a  calculation  of  the  same  kind 
derived  trora  our  experiments. 

It  is  well  known  that  the  theory  of  sound,  founded  cm  tbe 
knowledge  of  the  elasticity  of  the  air,  gives  for  the  rate  of  its 
propagation  a  velocity  less  considerable  than  we  obtain  frooi 
experiment.  M.  de  Laplace  conceivM  that  this  dif&rcDce 
between  theory  and  observation  is  owing  to  having  neglected  tbe 
increase  of  elasticity  occasioned  by  the  heat  evolved  in  conse- 
quence of  the  sudden  compression  of  air  during  the  transifiissioD 
of  sound  :  and  M.  Foisson  has  proved  that,  to  make  the  results 
of  theory  and  observation  agree,  we  must  suppose  that  a  volume 
of  air,  when  it  is  suddenly  compressed  by  a  force  capable  of 
diminishing  its  bulb  tt7''>  P^'^'  gives  out  a  quantity  of  heat 
sufKcient  toraiseitstemperature  I''centrigade(r8°Fahr.).  This 
supposition  is  so  probable,  that  we  may  consider  that  measure  of 
tbe  quantity  of  heat  disengaged  by  tbe  compression  of  air  o 
more  exact  than  what  we  could  obtain  by  a  direct  experiment. 
We  niay  therefore  employ  this  datum  to  determine  the  quantity 
of  heat  which  air  would  have  abandoned  in  passing  from  the 
f»essureof  29*154  inches  of  mercury  to  that  of  41-634  inches, 
to  both  which  pressures  it  was  subjected  in  our  experiments.  We 
find  that  it  would  have  been  sulBcieot  to  have  raised  the  tempe' 
Future  .of  the  same  quantity  of  air  54'9°.*  Now  let  us  denote 
hj  b  X  the  absolute  quantiiff  of  heat  contained  in  the  mass  of  air 
compressed,  h  being  its  specific  beat,  and  x  the  excess  of  its 
temperature  above  tbe  real  zero.  Let  us  denote  by  a  x  the 
quantity  of  heat  contained  in  the  air  not  compressed,  a  bein^ 
its  specific  heat.  The  excess  of  one  of  these  quantities  above 
the  other  will  be  (a  —  b)  x;  and  since,  according  to  the  theory 
of  Dr.  Irvine,  this  excess  is  equal  to  the  quantity  of  heat  dis- 
engaged during  the  change  of  state  of  the  body,  we  may  repre- 
sent it  in  the  present  case  by  654'i)°,  since  b  is  tbe  specific  neat 
of  tbe  compressed  air.    Therefore  (a  —  6)  a:  =  54*96.    This 
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gives  us  I  =  — 7- .     Substituting  for  a  and  I  their  values  given 

us  by  experiment,  namely,  1  and  0'9126,  we  get  x  =  573*i''4 
If  we  subtract  from  this  quantity  19^,  the  number  of  degrees 
above  ^2°  that  the  experiments  were  made,  we  get  55311°  for 
the  number  of  degrees  of  heat  contained  in  ice  at  tbe  tempera- 
ture of  32°.  This  result  difTers  very  materially  from  what  we 
obtained  by  comparing  the  specific  heats  of  water  and  ice ;  but 
it  does  not  dififtir  much  firom  675'',  which  we  should  obtain>  if, 
with  Dr.  Irvine,  wc  considered  the  specific  heat  of  ice  to  b« 
O-tj :  but  we  again  repeat  that  we  attach  very  little  importance 
to  this  kind  of  reasoniug, 

Th«  difficolty  di  this  sort  of  experiments  has  prevented  ui 
from  determining  if  the  change  in  the  capacity  for  heat  by 
pressure  be  the  same  in  all  gases.  This  is  enceedingly  probable, 
as  tbe  increase  of  density  of  each  from  pressure  is  the  same. 
Hence  the  opinion  ought  to  be  admitted  till  new  experimeiiia 
demonstrate  to  the  contrary.  We  have  no  direct  proofs  of  it, 
however.  The  lety  carious  experiments  of  M.  de  Saissy,*  if 
they  are  exact,  may  even  induce  us  to  entertain  doubts  oa  tbe 
sut^ect. 

§  III. — Specific  Heat  of  the  Gases  compared  with  that  of 
(rater,  and  ifith  different  Solids  and  Liquids. 
We  cannot  make  experiments  to  determine  the  specific  heats 
of  the  gases  without  remarking  that,  when  equal  volumes  are 
considered,  they  are  very  amall,  comp^ed  to  the  specific  heats 
of  liquid  and  solid  bodies.  The  most  careless  experiment  is 
fiufficirat  to  prove  the  justice  of  this  assertion,  which  a  more 
exact  esamiaatioo  fully  conSrtns.  Thus,  if  we  compare  the 
•pecific  bent  of  an  equal  volume  of  olefiant  gas  (which  under  the 
same  volume  has  the  greatest  specific  heat)  and  of  water,  we  Sad 
that  the  first  is  only  .^y^^th  part  of  the  second. 

If  we  take  the  same  weight  of  each,  the  specific  Iteat  gf  thf 
gases  approaches  much  more  nearly  to  that  of  the  solid  bodies, 
as  may  be  seen  ftx)m  the  result  of  our  experiments,  which  *e 
here  lay  before  our  readers : — 

a  pecific  kettt. 

Water 1-0000 

Air 0-2S6S 

Hydrogen    3-2936 

Carbonic  add 0'2210 

Oxygen 0-2361 

*  M,  de  ^aiuy,  a  phltoiopber  of  Lyons,  haa  made  experimentj,  from 
wkicti  it  folluHE,  tbat  fbea  gucs  are  subjecleil  laatlroiip:  and  luildrii  prruurv 
Ihixe  ouly  nbich  cuut.-uo  oiy|en  give  out  light,  aTid  uiygen  iUclf  (ivn  out  Itx 
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Specific  hnt. 

Azofe 0-2754 

Oside  of  azote 0*2369 

Olefiant  gas 0.420? 

Carbonic  oxide 0*2664 

Vapour  of  water 0*84/0 

From  this  table  it  appears  tbat,  if  we  except  hydrogen,  which 
has  the  greatest  specific  heat  of  all  known  bodies,  all  (he  gases 
.    that  we  have  examined  hare  a  smaller  specific  heat  than  water, 
and  a  greater  specific  heat  than  any  of  the  metals.' 

The  results  which  we  have  obtained  by  comparing  the  specific 
heat  of  the  gases  with  that  of  water,  enable  us  to  decide 
whether,  as  some  have  thought,  it  would  be  attended  with  a 
saving  of  fuel,  to  employ  the  action  of  dilated  air,  instead  df 
steam,  in  steam-engines.  We  consider  the  question  here  under 
a  point  of  view  entirely  theoretic,  abstracting  both  the  difficult 
of  constructing  such  machines,  and  the  loss  of  power  which 
could  not  be  entirely  avoided.  Setting  out  from  the  specific 
heats  of  water  and  air  contained  in  the  preceding  table,  we  have 
found  that  with  the  same  quantity  of  heat  employed  in  the  one 
case  to  convert  water  of  32°  into  steam,  but  without  raising  its 
temperature  higher  than  212°,  and  in  the  other  to  bring  the 
temperature  of  atmospherical  air  from  32°  to  212°,  the  effects 
produced  in  the  first  case  would  be  to  those  produced  in  the 
eecond  case  as  1  to  1*265:  but  the  advantage  in  favour  of  air 
would  be  mucli  greater  if  the  temperature  were  raised  still 
higher,*  It  is  obvious  that,  from  the  knowledge  which  we 
already  possess  of  the  quantity  of  heat  given  out  by  steam  when 
h  is  condensed,  and  from  the  data  furnished  by  our  experiments 
on  the  specific  heats  of  the  gases,  it  was  very  possible  to  arrive 
at  the  solution  of  (his  question ;  but  the  calculations  being 
somewhat  complicated,  and  requiring,  in  order  to  be  presented 
with  clearness,  details  which  might  appear  foreign  to  the  subject 
proposed  by  the  Institute,  we  will  not  give  them  liere. 

§  IV. — Specific  Heal  of  the  Vapour,  of  Water  compared  with 
thai  of  Water  itself. 
It  would  have  been  very  interesting  to  have  determined  with 
accuracy  the  specific  heats  of  diRcrent  vapours,  and  to  have  . 
compared  them  with  tlie  fluids  which  they  form  by  condensation. 
TTie  prodigious  quantity  of  heat  disengaged  during  this  change 

*  Tliu<,  if  instead  of  applying  the  stune  quantity  of  heat  to  raise  a  maii  of 
air  from  33"  to  BIS",  it  was  emplojed  lo  reiiie  the  lemperalure  of  j  of  it  from 
32"  to  57!°,  the  effect  produced  In  (his  case  would  tie  3'043,  or  thrice  39  great 
as  ffoold  be  prodaced  by  employiog  the  umetiuaiilll;  of  heat  to  coovett  natn 
iDla  Bteam. 

S 
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of  state,  leads  one  to  believe,  if  the  opinion  of  Irvine  on  the 
subject  be  adopted,  that  the  capacity  of  vapours  for  heat  is  much 
greater  than  that  of  the  corresponding  liquids.  The  solution  (rf 
this  question  would  probably  be  the  most  certain  means  of 
throwing  light  on  this  important  subject.  Unfortunately,  our 
experinienis  are  veiy  few,  owing  to  the  great  difficulty  of  this 
kind  of  research.  We  have  confined  ourselves  solely  to  the 
vapour  of  water,  nor  have  we  determined  its  specific  heat  with 
the  utmost  precision.  Our  experiments  lead  to  the  conclusion, 
as  will  be  seen  in  the  preceding  table,  that  the  specific  heat  of 
vapour  is  0-S47,  that  of  water  being  1-000.  It  would  be  neces- 
sary IQ  conclude  from  it,  that  the  specific  heat  of  water,  so  far 
from  increasing  when  it  passes  into  vapouj,  undergoes  a  diminu* 
tion.  This  would  be  sufficlenl  to  overturn  the  whole  doctrine  of 
Irvine.  This  conclusion  would  be  similar  to  that  which  we  have 
drawn  in  the  following  paragraph,  with  infinitely  more  certainty, 
relative  to  the  heat  disengaged,  or  absorbed,  during  the  combi- 
nations of  bodies.  We  acknowledge,  however,  that  though  we 
consider  our  determination  of  the  specific  heat  of  vapour  as  oot 
hi  from  the  truth,  we  have  not  such  an  entire  confidence  in  it, 
as  to  draw  from  it  a  conclusion  of  such  importance  without 
hesitation. 

§  V.Specific  Heat   of  the  Gases  compared  with  thai  of  the     ' 
Compounds  inlo  wkick  they  enter. 

When  during  the  combination  of  two  bodies  there  take  place 
a  condensation  and  a  disengagement  of  heat,  the  compound  has 
a  smaller  specific  iieat  than  that  which  we  should  obtain  by  s 
calculation  founded  on  llie  specific  heats  of  the  two  constituents. 
When,  on  the  other  hand,  there  is  a  production  of  cold,  the 
compound  has  a  greater  specific  heat  than  is  indicated  by  calcu- 
lation.** This,  at  least,  is  the  result  of  almost  all  the  experi- 
ments hitherto  made  on  the  subject.  Two  facts  only  are  known 
to  constitute  an  exception  to  this  general  law :  and  we  may  very 
well  suppose,  that  both  are  owing  to  sotne  error  in  the  observa- 
tion. They  were  both  obs^erved  by  Lavoisier  and  de  Laplacej 
the  one  on  the  combination  of  lime  with  water,  the  other  m  the 
solution  of  nitre  in  water. 

Dr.  Irvine,  of  Glasgow,  the  first  discoverer  of  this  law,  and 
who  was  unacquainted  with  the  two  facts  above  stated,  deduced 
from  it  a  very  ingenious  hypothesis,  by  means  of  which  he 
explained  the  disengagement  of  heat  which  takes  pWe  iu  com- 
binations.    He  supposes  that  this  disengagement  is  entirely  due 

■  lliii  calculation  Is  lei}  limple.  Let  1  be  the  nuua  of  tht  campouud,  a 
oneof  ItacoDBIilaeata)  1  -  a,  theolbert  c,  (he  spccifir  heai  of  ihe  first  coD- 
■tituenti  4,  that  gf  tbe  second,     Tite  ipecific  beat  of  the  compound  U  nc  + 
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to  a  dimjnutioa  in  the  capacity  of  the  asw  compound  for  beat. 
This  hypothesis^  which  is  manely  an  espaDsion  of  that  by  meani 
of  which  he  esplaioedthe  emission  and  absorption  of  heat  during 
the  cliange  of  state  of  bodies,  is  liable  to  very  strong  objections, 
which  have  prevented  the  greater  number  of  philosophers  from 
adopting  it;  but  which  were  not  quite  decisive,  and  therefora 
insuflicient  to  destroy  the  hypothesis  entirely.  It  has  still  several 
partizans.  Or.  Crawford  adopted  it,  and  it  was  some  years  ago 
eiplaiiied  in  detail  by  Dr.  Irvine,  jun. 

All  the  facts  relative  to  the  specific  heat  of  bodies  being 
proper  to  throw  light  on  this  question,  we  shall  examine  in  thit 
point  of  view  some  of  those  which  result  from  our  experijtients. 

1.  Oxide  of  azote  (composed,  according  to  Davy,  of  0-633 
vote  and  0*367  oxygen). 

Specific  heat  of,  by  calculation  ....  0-2404 
By  our  experiments 0-2369 

2.  Carbonic  acid  (compoeed  of  carbonic  oxide  0*6S4,  and  «f 
oxygea  O-SfW,  Mem.  d'  Jrcueil.  ii.  253), 

Specific  heat  of,  by  calculation 0'26fl2 

By  our  experiments 0*2210 

3.  Red  oxide  of  lead  (composed  of  lead  0*9,  (sygen  0*1, 
Berzelii^s,  .Ann.  de  Chim.  Ixxviii.  14). 

Its  specific  heat  by  calculation  fthafl  _.„.„« 
of  lead  being  0-0282)....:.../°''''™ 

Bythe  experiments  of  Lavoisier  and  "I  ij.(jg22 
Ldiplace / 

4.  Red  oxide  of  mercury  (composed  of  0-85  mercury,  and 
0"15  oxygen,  Chcaevix), 

Its  specific  heat  by  calculation  (that\  n.^eno 
of  mercury  being  0*029) /  "  "*■"" 

Bythe  experimentsof  Lavoisier  and  ~t  n.nni 
Laplace J 

5.  Water  (composed  of  O'fi?  oxygen,  0-13  hydrogen). 

Its  specific  heat  by  calculation. ....  0*6335 

By  experiment 1*0000 

If  we  now  exRinine  how  far  this  diflference  between  experi- 
ment and  calculation  corresponds  with  the  law  of  Dr.  Irvine,  we 
shall  find  that,  for  the  three  compounds,  1,  2,  4,  they  enter  into 
the  genial  law ;  for  though  it  has  not  been  directly  observed 
that  there  is  a  disengagement  of  heat  during  the  formation  of 
these  bodies,  the  condensation,  which  the  elements  experience  in 
forming  these  combinations,  proves  that  such  a  disengagement 
must  have  realty  ta!<en  place.  This  is  not  the  case  with  the 
third  example,  the  red  oxide  of  lead.  We  ought  equally  to 
believe  that  beat  has  been  disengaged  during  its  formation ;  and 
yet  its  specific  heat  is  somewhat  greater  thua  the  mean.  It  is 
true,  that  as  the  diifercace  is  but  small,  and  as  it  is  derived  from 
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experiments  liable  to  error,  we  cannot  draw  from  it  a  positive 
objection  against  the  law :  but  the  fifth  case  exhibits  an  example 
which  appears  to  us  perfectly  decisive.  The  specific  iieat  of 
water  by  calculation  ought  to  be  only  0*6333,  while  in  reality  it 
fa  rOOOO.  The  only  part  of  this  determination  against  which 
any  doubts  can  be  raised,  ia  the  specific  heat  of  oxygen  and 
hydrogen  gases :  but  we  conceive  that  the  methods  which  we 
employed  were  such  that  we  could  not  fall  into  an  error  with 
respect  to  these  gases  nearly  so  great  as  would  be  necessary  to 
make  the  difference  between  experiment  and  calculation  disap- 
pear; still  less  that  the  difference  should  be  on  the  other  side,  as 
would  be  necessary  to  make  our  results  agree  with  the  law. of 
Irvine.  Supposing  all  the  causes  of  error  to  have  acted  the  same 
way,  and  supposing  them  to  exceed  the  limits  which  it  is  reason- 
able to  assign  them,'we  could  not  raise  the  specific  heat  of  water 
by  calculation  higher  than  O'SOO.  It  is  necessary,  therefore, 
unless  we  deceive  ourselves,  to  abandon  the  hypothesis  which 
ascribes  the  evolution  of  heat  in  cases  of  combination  to  a  dimi- 
Dution  of  the  specific  heat  in  the  bodies  combined,  and  admit* 
with  Black,  Lavoisier,  and  I>aplace,  and  many  other  philosc^ 
phers,  the  existence  of  caloric  in  a  state  of  combination  in 
bodies.  The  knowledge  of  the  specific  heat  of  oxygen  aluna 
would  be  sufficient  to  induce  us  to  adopt  this  opinion  :  for  it  is 
so  small  that  it  is  almost  impossible  for  us  to  account  for  the 
great  quantity  of  heat  disengaged  during  the  combustion  of  the 
greatest  number  of  bodies,  unless  we  suppose  that  this  heat  pre- 
viously existed  in  a  state  of  combination.  Accordingly,  whea 
the  opposite  hypothesis  was  adopted,  philosophers  were  obliged 
to  suppose  the  specific  heat  of  this  gas  fifteen  times  greater  thaa 
it  is  m  reality. 

We  must  not  suppose,  however,  that  there  exists  no  relation 
between  the  specific  heats  of  compounds  and  that  of  their  con- 
stituents. Too  many  facts  prove  tliis  relation  to  make  it  possible 
to  deny  it.  Water,  in  tliis  respect,  constitutes  the  greatest 
deviation  which  has  been  observed  ;  yet  it  does  not  exceed  \&  of 
the  specific  heat  of  this  fluid.  In  general,  we  may  say  that  the 
constituents  of  a  body  communicate  to  it  their  specific  heat. 
This  is  very  observable  in  the  combinations  of  hydrogi^n,  which 
has  the  highest  specific  heat  of  all  known  bodies.  The  com- 
pounds which  it  forms  have  a  much  greater  specific  heat  tlian 
other  bodies.  Hence  the  great  specific  heat  of  water,  of  olefiatit 
gas,  and  of  animal  and  vegetable  substances. 


Note  Ist. 

We  employed,  to  determine  the  quantity  of  heat  commtuiicated 

to  the  calorimeter  by  the  vapour  tube  which  served  to  beat  the  gasei 
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the  same  proeeBS  as  that  which  gave  us  the  maximtftn  temperature 
to  which  the  cuirent  of  hot  gas  brought  the  caloriueter.  We  mads 
vapour  pass  through  the  tube,  D  E,  (fig.  5)  without  any  current  of 
gas,  and  observed  the  rate  at  which  the  (Perimeter  heated.  We 
Stopped  the  experiment  when  the  increase  of  beat  in  the  calori- 
meter  was  become  exceedingly  bIow.  Then  we  raised  the  befit  af 
the  calorimeter  artificially  about  2  degrees,  thus  raising  it  above  the 
maximum  point,  and  continued  the  experiment  tilHt  had  ahnost 
ceased  to  sink.  We  took  the  mean  between  these  two  terms  as  the 
effect  produced  by  the  vapour  lube.  This  experiment  was  made 
twice  with  great  care.  In  the  first  experiment  the  ascending  series 
conducted  us  to  SI'S*  (the  air  being  at  46-778°),  and  the  descend- 
ing series  to  5S-042°  (the  air  being  at  4£-€34°).  If  we  take  the 
mean  between  these  two  numbers,  we  get  5-58=  for  the  maximum 
eSect  produced  by  the  vapour  tube  on  the  calorimeter.  The 
BGCond  experiment  gave  us  exactly  the  same  number. 

It  may  be  asked,  if  the  steam  tube  will  communicate  as  much 
heat  to  the  calorimeter  when  the  sleani  of  gas  is  passing  as  when  it 
is  absent.  It  is  easy  to  see  that  it  wilt  not,  since  the  temperature 
of  the  tube,  D  E,  remaining  the  same,  the  calorimeter  is  hotter  in 
the  one  case  than  in  the  other;  and  it  is  a  well-known  principle, 
that  when  one  body  communicates  heat  to  another,  the  quantity 
communicated  is  the  more  the  greater  the  difference  of  temperature 
between  the  two  bodies. 

It  is  very  difficult  in  the  present  case  to  determine  how  much  the 
heat  communicated  by  the  steam  tube  will  be  diminished  by  the 
increase  of  temperature  of  the  calorimeter.  Fortunately,  the 
quantity  is  so  small  that  it  is  of  little  importance.  We  may  sup- 
pose, without  risking  nn;^  error  of  importance,  that  the  quantity  of 
neat  yielded  is  as-  the  diiTerence  between  the  temperature  of  the 
cslonmcter tind  of  the  tube,  D  E.  This  difference  being  144°  in 
the  experiments  wtiich  we  have  related,  and  producing  an  elevation 
of  temperature  amounting  to  5'5S°  in  the  calorimeter,  this  elevation 
ought  to  be  4'5°,  when  the  difference  between  the  temperature  of 
the  steam  tube,  D  E,  and  of  the  calorimeter,  is  only  Igg-e",  as 
was  the  case  in  the  experiments  which  we  made  on  the  different 
gases. 

Note  2d. 

"We  detennined  in  the  following  manner  at  what  degree  the  cur- 
rent of  hot  air  maintained  the  calorimeter  stationary. 

In  consequence  of  data  furnished  i>y  a  preliminary  experiment, 
we  raised  the  temperature  of  the  calorimeter  to  76  359°.  The 
thermometer,  indicating  the  temperature  of  the  air  of  the  room, 
slDod  at  ^I'SS". 

The  calorimeter  was  then  wiped  with  care,  that  no  unknown 
cause  might  accelerate  its  cooling,  and  the-current  of  hot  gas  was 
made  to  pass  through  it.  The  experiment  was  continued  till  the 
thermometer  of  the  calorimeter,  observed  every  ten  minutes,  almost 
ceased  to  rise.    The  observations  were  as  follows  :— 
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TemperatDTc  of  (he  air.  Temperainre  of  (be  ciloniiMter. 

«'8S0= 76359» 

44-830 76-460 

44-841 76-54S 

44-910 ; ,   76-626 

44S29 76-696 

44-953 76-797 

44-969 76-847 

44969 76879 

44-969 76-896 

From  this  table  we  see  that  tlie  current  of  hot  air  was  capable  of 

heating  the  calorimeter  only  about  0017°  the  last  ten  minutei. 

The  calorimeter  wu  then  raised  to  the  temperature  or78'073°.  The 

current  of  hot  air  was  continued,  and  the  thermometer  observed 

every  ten  minutes.     The  results  were  aa  foUowi ; — 

Tempentnre  iif  the  air,  Tanperatnre  of  the  c«IorIate(cr. 

♦5199' 78073" 

45-176 78-035 

45-153 77-940 

*5-ifiS 77-857 

45-153 77806 

45-153 77-790 

45-176 77-770 

The  calorimeter  during  the  last  ten  minutes  sunk  only  0*02°.  We 
obtain  the  maximum  effect  by  taking  the  mean  of  the  results  fur* 
uished  l>y  these  two  sets  of  obserratioos. 

The  result  is,  that  the  current  of  hot  atmospherical  air  rendered' 
the  calorimeter  stationary  at  the  temperUure  of  77-333°,  that  of 
the  ambient  air  bebg  45-172°.  , 

Note  3d. 

We  may  compare  the  cooling  of  a  hot  body  placed  In  air  whose 
temperature  is  constant  to  the  motion  of  a  body,  M,  which  goes  in 
a  direct  line  towards  a  fixed  point,  D,  with  a  velocity  always  pro- 
C 

M  ! [D 

portional  to  the  space,  M  D,  which  remains  to  be  passed  over. 
The  fixed  point,  D,  is  the  temperature  of  the  surrounding  air,  and 
the  space,  M  D,  is  the  variable  excess  of  the  temperature  of  th« 
hot  body  above  that  of  the  surrounding  air,  Hence  we  will  apply 
to  the  motion  of  such  a  body  the  reasoning  on  which  is  founded  th9 
formula  cited  in  the  paper. 

This  formula  is  an  expression  for  the  space,  S,  which  the  body 
setting  out  from  C,  the  distance  of  which  from  D  is  known,  will 
pass  over  in  the  time,  T  ;  supposing  it  to  preserve  durmg  the  whole 
(notion  the  initial  velocity,  V,  which  it  had  in  C.  N<ahing  would  be 
simpler  than  the  determination  of  this  space,  if  V  were  known :  for 
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we  should  have  S  =  V  T :  but  it  is  not  given  immediBtely  by  expe- 
riment. We  must  therefore  endeavour  to  determine  it  by  joining, 
to  the  data  which  ire  have  already,  that  which  we  obtain  by  the 
Icnowledge  of  the  space  which  the  body  setting  out  from  the  point, 
C|  passes  over  With  a  variable  velocity,  c,  which  at  ftrst  is  equal  to 
V.  This  space  is  given  us  by  experiment.  We  shall  enpress  it  by 
A  —  6  :  A  being  the  known  distance,  C  D,  and  B  the  space  that 
remains  to  be  passed  over  at  the  end  of  the  time,  T,  For  the 
greater  convenience,  let  us  suppose  for  a  moment  that  it  is  the 
space  A  —  B  that  we  have  to  determine,  B  being  unknown,  and 
V  being  known.  Its  expression  will  be  d  (A  —a),  or  —  dx  = 
•D  dt,  X  being  the  general  expression  of  the  space  which  remains  to 
be  passed  over  each  ioatant,  v  that  of  the  velocity  at  the  same  time, 
and  t  that  of  the  time  elapsed.  But  since  at  each  instant  the 
velocity  is  proportional  to  the  space  that  remains  to  be  passed  over, 
we  may  make  v  =  i  x,  t  being  a  constant  quantity  which  may  be 
determined  by  making  i-  A  =  V.     We  shall  have  then  —  rf  «  = 

ixdl,  and  —  —  s=  idt.     Integrating  the  sides  of  this  equation, 

we  obtain  —  log.  hyp.  *  +  C  =  ^  '■  To  determine  the  con- 
stant quantj^,  C,  make  x  =  A,  which  suppose  the  time,  I,  to  be 
nothing.  We  get  —  log.  A  +  C  =  o,  and  C  =  log,  hyp.  A. 
Substituting  this  value  of  C  in  the  preceding  equation,  we  shall 

have  —  log.  X  +  log.  A,  or  log.  —  =  i  (,  —  =  e*'  (e  being  the 
number  whose  hyperbolic  logari^m  is  unity ;}  '  ~  jm  >  "^^  -^  " 
X  =  A  —  ^  •  Applying  this  equation  to  the  time  given,  T,  x 
will  become  B,  and  we  shall  have  B  =  ^  ,  and  A  —  B  =  A  — 


Let  us  suppose,  now,  that  B  and  A  —  B  are  given  by  experi- 
ment, and  that  V,  er,  which  comes  to  the  same  thing,  k,  is  unknown. 
To  discover  its  valne,  it  is  sufficient  to  make  use  of  the  equatioo, 
which  on  the  preceding  hypothesis  gave  the  value  of  A  —  B,  sup- 
posing B  known  :  or  still  more  simply  to  employ  the  equation  log. 

• —  s=  i  f,  to  which  we  came  by  putting  for  x  and  ( their  values  B 

,       A  I       A 

MdT,    Weobtainfromit  i  =  3_B,  V  =  A  3J,  and  S 

T  T 

s:  A  log.  — .  We  have  seen  above  that  S  was  the  space  passed 
over  by  the  body  with  a  uniform  velocity,  V,  during  t!ie  time,  T. 
To  apply  this  formula  to  the  cooling  of  a  hot  body,  we  must 
denote  by  A  the  excess  of  ita  temperature  above  that  of  the  air  at 
the  beginning  of  the  esperiment ;  and  by  B,  tlie  same  excess  at  the 
tad  of  the  time,  T. 
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Article  VII. 

Essay  on  the  Cause  of  Chemical  Proportions,  and  on  some  Cir- 
aimstances  relalijig  to  them :  toother  with  a  short  and  easu 
Method  of  expressing  them.  By  Jacob  Berzelius,  M.P. 
F.R.  S.  Profeasor  of  Chemistry  at  Stockholm. 

I.  On  the  Relation  between  BerthoUet's  Theory  of  Affnities 
and  the  Laws  of  Chemical  Proportions. 

Some  chemists  have  affirmed  that  the  eustence  of  chemical 
proportions  is  contrary  to  the  principles  of  the  theoiy  of  affinities 
with  which  the  illustrious  Berthollet  has  enrii^d  chemistry.  Oa 
that  account  they  have  refiised  to  adopt  it.  But  if,  on  the  one 
hand,  the  knowledge  of  chemical  proportions,  which  we  at 
present  possess,  does  not  accord  with  all  the  applications  made 
by  Benhollet,  and  by  other  chemists,  of  his  theory ;  on  the 
other  hand,  it  is  incontestable,  that  these  principles  have  never 
been  refuWd,  but  are  more  and  more  cnnhrmed,  the  more  they 
sre  esamined.  Chemists,  before  Berthollet,  were  misled  by  con- 
sidering the  weakest  of  the  two  chemical  forces,  or  affinities, 
t^posing  each  other  as  null.  Berthollet  pointed  out  that  error, 
and  showed  the  effect  which  the  chemical  mass  produces. 

Berthollet  himself,  far  from  denying  the  possibility  of  chemtcai 
proportions,  has  contributed  a  good  deal  to  prove  their  existence, 
although  the  numbers  resulting  from  his  analytical  experiments 
be  not  always  very  accurate.  He  has  proved  that  whea  the 
elements  cease  to  oppose  each  other,  ia  coDsequence  of  their 
chemical  mass,  their  combinations  always  take  place  in  definite 
and  invariable  proportions.  The  doubts  entertained  by  some 
chemists  of  the  train  of  Bertholtet's  principles  originate  certainly 
from  the  conduct  of  some  of  his  zealous  supporters,  who  have 
extended  his  doctrine  to  cases  to  which  it  does  not  am>]y,  and 
have  maintained  the  existence  of  indefinite  combinations  even 
when  the  action  of  the  chemical  mass  cannot  interfere.  This 
opinion  no  doubt  occasioned  the  6ne  experiments  of  Proust, 
whose  object  was  to  show  that,  when  the  metallic  oxides  absorb 
more  oxygen,  they  pass  at  once  from  one  degree  of  oxidation  to 
atiother,  without  passing  through  the  intermediate  steps ;  and  that 
what  had  been  considered  as  an  intermediate  step  was  merely  a 
mixture  of  a  perfect  oxide  with  an  imperfect  oaa. 

The  effects  of  the  chemical  mass  are  produced  when,  for 
example,  three  bodies,  A,  B,  and  C,  exist  together  in  the  same 
solution  ;  that  is  to  say,  in  mutual  contact ;  and  when  both  A 
and  B  have  an  affinity  for  C,  au^  endeavour  to  form  the  new 
<combinati<»)s,  A  C  and  B  C,  which  still  remain  in  solution, 
and  of  course  preserve  their  contact  with  the  surplus  of  A  and 
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B,  which  exists  in  the  solution.  If  it  has  the  stroogest  afliiiities, 
it  combines  with  a  greater  proponion  of  C  than  B  does :  but 
though  the  attractions  between  A  and  C  be  greater  than  those 
between  B  and  C,  A  is  not  able  to  draw  to  itself  the  whole  of 
C  to  the  exclusion  of  B.  In  such  a  case,  the  portion  of  C 
combined  with  A  to  that  combined  with  B  will  be  deter- 
mined by  the  strength  of  the  affinity,  and  by  the  proportion 
of  each  present  in  the  solution.  Any  person  may  satisfy  himself 
of  the  reality  of  this  division  of  C,  by  pouring  concentrated 
muriatic  acid  into  a  solution  of  sulphate  of  copper.  The  solution, 
which  was  formerly  blue,  acquires  a  green  colour  by  tlie  addition 
of  the  muriatic  acid  (fur  muiiate  of  copper  is  green);  and  this 
colour  becomes  stronger  the  more  muriatic  acid  is  added.  The 
cause  of  (his  phenomenon  is,  that  the  aftinity  of  the  muriatic 
acid,  though  the  weaker,  still  continues  to  act,  and  acts  with 
more  intensity  the  greater  the  quantity  of  that  acid  present.  If, 
for  example,  100  parts  of  sulphuric  acid,  and  100  parts  of 
muriatic  acid,  divide  100  parts  of  oxide  of  copper  between 
them,  so  that  the  sulphuric  acid  takes  80  parts,  ana  the  murJ4tic 
20  parts,  it  is  clear  that  the  force  with  which  100  of  sulphuric 
acid  remain  in  combination  with  80  of  oxide  is  equal  to  the 
force  with  which  100  muriatic  acid  remain  in  combination  with 
20  of  oxide;  that  is  to  say,  that  the  two  opposite  forces  are  in 
equilihrio.  If  any  one  of  these  combinaHons  should  separate 
from  the  solution — if  the  sulphate  of  copper,  for  example,  should 
begin  to  crystallize ;  the  phenomena  would  change.  A  new 
force,  crystallization,  would  be  added.  This  force  does  not  act 
merely  by  abstracting  a  part  of  the  chemical  mass,  but  likewise 
as  a  positive  force>  cafnble  of  counterbalancing  and  of  being 
counterbalanced. 

It  is  obvious  that  in  all  this  there  is  nothing  inconsistent  mth 
the  laws  of  chemical  proportions.  But  it  will  be  said  that  the 
100  parts  of  sulphuric  acid  combined  with  the  80  parts  of  oxide 
of  copper,  and  the  100  of  muriatic  acid  with  the  20,  are  not 
combined  according  to  the  laws  of  chemical  proportions.  It  is 
obvious  that  the  surplus  of  each  of  these  acids  is  employed  in 
counterbalancing  the  surplus  of  its  antagonist,  and  cannot  be 
considered  as  combined  with  the  oxide  of  copper.  Of  conse- 
quence, the  part  of  each  acid  really  combined  with  the  oxide  is 
neutralized  according  to  the  laws  of  chemical  proportions.  I 
conceive  that  this  single  example  is  suBicient  to  show  that  the 
minciples  of  Bertbollet's  theory  are  not  inconsistent  with  the 
laws  of  chemical  proportions. 

II.  On  the  Came  of  Chemical  Proportions. 
The  foct  that  bodies  combine  in  definite  proportions  wheo 
other  forces  do  not  oppose  their  re-union,  added  to  the  obserra- 
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'tion  that  when  two  bodies,  A  and  B,  combine  in  different  pro- 
portions, the  additional  portions  of  the  one  are  always  multiples 
by  whole  numbers,  1,  2,  3,4,  &c.  lead  us  to  conclude  the  exist- 
ence of  a  pause  in  consequence  of  which  all  other  combinations 
become  impossible.  Now  what  ii  that  came  ?  It  is  obvious 
that  the  answer  to  this  question  must  constitute  the  principal 
bnsis  of  chemical  theory. 

When  we  reflect  on  this  cause  it  appears  at  first  evident  that 
it  must  be  of  a  mechanical  nature ;  and  what  presents  Itself  as 
the  most  probable  idea,  and  most  conformable  to  our  experience, 
19,  that  bodies  are  composed  of  atoms,  or  of  molecules,  which 
combine  1  with  I,  1  wilh  2,  or  3,  4,  &c. ;  and  the  laws  of 
chemical  proportions  seem  to  result  from  this  with  such  clear- 
ness and  evidence,  that  it  seems  very  singular  that  an  idea  so 
simple  and  so  probable  has  not  only  not  been  adopted,  but  not 
even  proposed  before  our  own  days.  As  far  as  I  know,  the 
English  philosopher,  Mr.  John  Dalion,  guided  by  the  experi- 
ments of  Bergman,  Richter,  Wenzel,  Berihollet,  Proust,  and 
others,  was  the  6rst  person  who  endeavoured  to  establish  that 
bypothesis.  Sir  H.  Davy  has  lately  assured  us  that  Mr.  Higgins, 
in  a  book  published  in  1789,  established  the  same  hypothesis.  I 
have  not  seen  the  work  of  "Mr.  Higgins,  and  can  only  notice  the 
circumstance  on  the  authority  of  Davy.* 

Notwithstanding  the  great  clearness  and  simplicity  which  cha- 
racterize tills  hypothesl'i,  it  is  connected  with  great  difficulties, 
which  make  their  appearance  when  we  apply  it  to  a  number  of 
chemical  phenomena.  These  difficulties  Datui;al]y  excite  doubts 
as  to  the  truth  of  the  hypothesis.  Among  the  numerous  experi- 
ments which  I  have  made  in  order  to  discover  the  chemical 
proportions  in  which  bodies  unite,  I  have  met  with  cases  when, 
notwithstanding  the  completest  agreement  whh  the  laws  which  I 
conceived  myself  to  have  discovered,  the  composition  of  a  body 
could  not  be  explained  according  to  the  hypothesis  which  we  are  . 


•  The  work  of  Higgini  on  Phlop-iston  li  certainly  pwensed  at  much  tnfrit, 
and  aiitkipatrd  some  of  the  most  linking  subiequenl  discoveries.  Bat,  whea 
he  trroir,  melallic  oxidn  nere  lo  Hide  hnonn,  and  so  fen  eiact  analysel 
eiistpd,  that  it  nas  not  |iassjlite  to  be  arquainled  with  the  gram)  fact  tiial 
osjrgea,  &c.  always  unite  la  detenninale  proporlioas  which  nte  multiples  of 
the  iDlaimuQi  proportion.  The  alomic  (hi-ory  naa  taught  by  Bergman,  Cnllen, 
Black,  &c.,  jnal  as  far  as  il  wa;  by  Higgins.  The  laller,  ind<>ed,  stales 
some  itrikintc  facts  respecting  Ihe  lases,  and  anlicl^itated  Gay-l'HSsac's 
theory  of  Y»iume«  g  bat  Mr.  D^liou  first  generaliied  th«  doctrine,  and 
thooicht  of  delermining  the  weight  of  [he  atoms  of  bodies.  He  ibowed 
me  hia  table  of  symbolt,  and  the  weights  of  the  atoms  of  lii  or  eight 
bodies,  ID  1604 1  and  I  believe  the  came  year  ei  plained  the  tabject  in  London 
io  a  coiirse  of  leclnres  delivered  in  Ihe  Royal  luititatinn.  Tlie  subject  conld 
scarcely  have  been  broached  sooner.  Bui  about  the  same  time  several  otlier 
persons  hnd  been  struck  with  llie  numbers  in  my  table  of  metallic  oxi4es  pub* 
llitbed  in  my  Chemislr; ;  and  the  doctrine  n  ould  b&ve  cett^ol;  beenttai'icd  by 
Diben  if  Dillon  had  mii:>ed  it.— T, 
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ccwsidering.  1  shall  state  some  of  these  cases,  without,  how- 
ever, considering  them  as  absoJnte  proofs  agsinst  the  hypotheais^ 
but  retfaer  as  difficulties  which  we  must  endeavour  to  surmount, 
in  order  to  obtain  a  clear  and  well  established  theory  of  chemical 
proportions. 

1  shall  begin  with  a  short  explanation  of  the  ctvpuscuhr 
theory,  such  as  I  conceive  it.  I  shall  employ  iha  word  atoms  to 
ngnify  the  corpuscles,  or  smallest  parts  of  which  bodies  are 
composed.  When  I  say  the  smallest  parts,  I  mean  that  they 
cannot  be  divided  into  other  parts  still  snwller.  I  do  not  enter 
into  any  discussion  whether  matter  be  infinitely  divisible  or  not, 
but  take  it  foLgranted  that  an  atom  is  mechanically  indivisible; 
and  of  course  that  a  fraction  of  an  atom  cannot  exist.  1  suppose 
likewise  that  atoms  are  all  spherical,  and  that  they  have  all  the 
same  size.  (This  last  circumstance  is  not  necessarily  attached  to 
the  idea  of  atoms,  l»ut  it  is  absolutely  necessary  if  regular 
figures  are  to  result  from  their  union,  and  if  they  unite  in  deft- 
nite  proportions,  even  in  the  most  complicated  comlNnations)^ 
It  appears  likewise  necessary  that  when  an  atom  of  the  body.  A, 
combines  with  one  or  more  atoms  of  the  body  B,  to  form  a  new 
compound  atom,  the  atom  of  A  touches  each  of  the  atoms  rf 
B.  Hence  a  compound  atom  'a  formed  by  the  juxtaposition  of 
several  elementary  atoms ;  just  aa  an  aggregate  is  formed  by  the 
juKtapoaition  of  different  homogeneous  atoms.  But  the  differ- 
ence consists  in  this,  that  in  the  first  case  an  electric  discharge  ' 
takes  place  of  the  specific  polarity  of  the  heterogeneous  atoms, 
which  cannot  take  place  between  homogeneous  atoms.  {See  my 
conjectures  on  this  subject  in  Nicholson's  Journal  for  March, 
181S,  p.  154.) 

A  compound  atom,  for  very  obvious  reasons,  cannot  be  con- 
sidered as  spherical;  but  as  it  is  composed  of  atoms  medianically 
indivisible,  oir  which  cannot  be  separated  hj  mechanical  means, 
the  compound  atom  is  justly  as  completely  mechankrally  iodivi- 
sible  as  the  elementary  atom.  It  is  likewise  evident  that  an  atom 
composed  of  A  +  3  B  ought  to  be  greater,  and  to  have  a  difle- 
rent  figure  from  an  atom  composed  of  A  +  B.  The  forioer 
ought  to  have  the  form  of  a  triangular  aod  equilateral  pyramid, 
while  the  latter  must  have  a  linear  form. 

We  may  divide  the  atoms  into  two  classes:  1.  Elementary 
atoms :  2.  Compound  atoms.  Tlie  compound  atoms  are  of 
three  ditferent  species;  namely,  1.  Atoms  formed  of  two  ele- 
Dientary  substances  united.  Wc  shall  call  them  compound  atoms 
oftke._first  order.  2.  Atoms  composed  of  more  than  two  elemen- 
tary substances :  and  as  these  are  only  found  in  organic  bodies, 
or  bodies  obtained  by  the  destruction  of  such  organic  matter, 
we  shall  call  tlicm  organic  atoms.  3.  Atoms  formed  by  the  unicra 
of  two  or  more  compound  atoms,  as,  for  example,  the  sails. 
We  shall  call  them  compound  atoms  of  tke  second  order. 
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The  greatest  namber  of  spherical  atoms  of  the  same  diameter, 
capable  of  touching  a  single  atom  of  the  same  diameter,  is  12. 
Hence  it  follows  that  A  +  12B  contains  the  greatest  aumbw 
of  atoms  which  a  compound  atom  of  Ike  first  order  can  contain. 
Jf,  on  the  other  hand,  we  pay  attention  t«  the  electric  polarity 
c^  the  atoms,  aa  atom  of  A  cannot  combine  with  more  than  9 
atoms  of  B,  if  the  atom  A  +  9  B  preserve'  any  part  of  the  ' 
electric  poWity  originally  belonging  to  A :  for  example,  wn^tnu- 
riatic  acid,  which  is  a  compouad  of  1  atom  of  muriatic  radicle 
and  8  atoms  of  osygen,  still  preserves  a  part  of  the  original 
polarity  of  the  radicle,  by  means  of  which  it  re-acts  ;  while  the 
supersiilphvret  of'  arsenic,  of  which  I  shall  give  an  account  in 
the  sequel,  and  which  is  compoved  of  I  atom  of  arsenic  and  12 
atoms  of  sulphur,  has  do  other  electro-chemical  re-action  than 
that  of  BuIphLir. 

It  19  contrary  to  sound  If^ic  lo  represent  a  single  compound 
atom  of  the  first  order  as  composed  of  2  or  more  atoms  of  A 
combined  with  Z  or  more  atoms  <^  B ;  as,  for  example,  2  A  + 
2  B,  2  A  +  3  B,  7  A  +  7  B,  &c. :  for  in  such  a  case  there  is 
BO  obstacle,  either  mechanical  or  chemical,  to  prevent  such  an 
atom  from  being  divided,  by  means  purely  mechanical,  into  2  or 
more  atoms  of  more  simple  composition.  Besides,  such  a  com- 
pftition  would  almost  totally  destroy  chemical  proportions. 
Hence  it  follows,  that  in  stating  the  result  of  an  analysis  con- 
formahly  to  ttte  views  of  the  corpuscular  theory,  we  must  always 
consider  one  of  the  constituents  as  unhy,  that  is  to  say,  as  a 
single  atom.  What  I  have  stated  here  appears  to  me  to  be 
necessaty  consequences,  or  reflections  inseparable  from  the 
theory  of  atoms,  not  one  of  which  can  be  rejected  without 
committing  what  is  called  cemlradiclio  in  adjecto. 

I  shall  now  give  an  account  of  the  difficulties  to  which  I  con- 
ceive the  corpuscular  theory  is  liable. 

1.  The  first  of  these  difficulties  is,  the  circumstance  that 
there  are  combustible  bodies,  iron,  for  example,  which  unite 
only  with  two  doses  of  oxygen,  the  second  of  which  is  only  l-^ 
times  greater  than  the  first.  This  difficulty,  however,  is  only 
apparent:  for  I  have  already,  in  my  former  memoirs  on  this 
subject,  shown  that,  in  all  urobabiliiy,  it  is  owing  to  our  bein^ 
still  unacquainted  with  all  the  degrees  of  oxidation  of  which  the 
body  in  question  is  capable.     The  multiple  1^  implies  the  exist- 

*  ence  of  an  inferior  degree  of  oxidation  to  that  which  we  consider 
as  the  miniiuum.  I  hope  in  this  essay  to  prove  the  truth  c^  this 
opinion  in  a  still  more  satisfactory  manner.  - 

2.  I  think  1  l)ave  proved  that  when  two  oxides  combine  they 
always  unite  in  such  proportions  that  each  contains  either  an 
equal  quantity  of  oxygen,  or  the  one  contains  a  quantity  which 
is  a  multiple  by  a,  whole  number  of  the  <»ygen  in  the  other. 
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This  lav,  though  in  itself  txinformable  to  the  corpusctiUr  theory, 
admits,  on  the  one  «de,  of  combinetions  inconaistent  with  that 
theory }  and,  oa  the  other  handj  it  excludes  combhiatioas  per- 
fectly conftHinable  with  that  theory.  I  ihall  explain  this  by  an 
example.  Let  O  be  oxygen,  A  and  B  two  combustible  bodies. 
The  law  which  we  are  considering  admits  of  a  combination  of 
A  +  3  O  with  H  B  O,  because  ^  x  2  =  3 :  and  we  shall 
lee  immediately  that  such  combinations  exist,  though,  according 
to  the  corpuscular  theory,  they  appear  absurd.  On  the  olber 
hand,  the  taw  does  not  admit  the  combination  of  A  +  3  O  with 
B  +  2  O,  though  such  a  combination  be  confomaable  to  the 
theory  of  atoms.  The  black  oxide  of  copper  b  composed, 
according  to  our  present  knowledge,  of  1  atom  of  metal  and  2 
atoms  of  oxygen,  and  sulphuric  acid  of  1  atom  of  sulphur  and 
3  atoms  of  oxygen.  We  know  tliat  there  is  a  subsulphate  of 
copper  in  which  the  acid  and  the  oxide  contain  each  equal  quan- 
tities of  oxygen.  Of  course,  this  subsulphate  must  contain  for 
every  atom  of  sulphuric  acid  an  atom  and  a  half  of  oxide  of 
copper.  It  is  true  that  we  may  object  to  this,  that  there  is  some 
appearance  that  sulphuric  acid  is  composed  of  6  atoms  of  oxygen 
to  1  of  sulphur.  But  1  sliall  liave  occasion  to  discuss  thisopmion 
when  1  come  to  speak  particularly  of  sulphur.  Arsenic  acid, 
from  new  experiments  of  which  1  shall  give  an  account  in  the 
sequel,  is  composed  of  1  atom  of  arsenic  and  G  atoms  of  oxygen. 
The  yellow  oxide  of  lead  is  composed  of  1  atom  of  metal  and  2 
atoms  of  oxygen.  The  arsenlate  of  lead  is  composed  in  sucli  a 
manner  that  the  acid  contains  three  times  as  much  oxygen  as  the 
oxide,  that  is  to  say,  of  an  atom  of  acid  and  an  atom  of  oxide. 
The  subarseniate  of  lead  is  composed  in  such  a  manner  that  the 
acid  contains  twice  as  much  oxygen  as  the  oxide;  that  is  to  say, 
of  an  atom  of  acid  and  an  atom  and  a  half  of  oxide. 

If  we  suppose  that  jhe  yellow  oxide  of  lead  contains  but  one 
atom  of  oxygen,  this  subsalt  ceases  to  be  an  objection  to  the 
atomic  theory  ;  but  in  that  case  we  meet  with  an  equally  fbr- 
midable  objection  in  the  composition  of  the  red  oxide  c^  lead. 

I  -have  endeavoured  to  prove  that  two  different  oxides  of  the 
same  radicle  sometimes  combine  in  such  a  manner  that  eadt 
contains  an  equal  quantity  of  oxygen,  or  that  the  one  contains 
two,  three,  &c.  times  as  much  as  the  other.  Among  these 
combinations  there  are  some  which  do  not  agree  with  the  hypo> 
thesis  of  atoms :  for  example,  the  red  oxide  of  iron  contains  3  ' 
volumes  of  oxygen,  and  the  black  oxide  2  volumes.  Gay-Lussac 
has  lately  found  that  liie  oxide  of  iron  formed  at  a  high  tempera- 
ture by  the  action  of  the  vapour  of  water  is  composed  of  100 
iron  +  37'S  oxygen.  But  this  combination  of  the  two  oxides  is 
composed  in  such  a  manner  that  the  red  oxide  in  the  compound 
contains  exactly  twice  as  much  oxygen  as  the  black  :  that  is  to 
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say,  that  it  is  composed  of  1-f  atom  of  ihe  Unt  aod  1  &t<tm  of 
the  second.  One  metliod  of  reriiiin^  this  objection  would  be  to 
consider  the  black  oxide  of  iron  as  containing  4  atoms  of 
oxygen,  the  red  as  containing  6,  and  the  intermediate  oxide  as 
containing  5 :  but  in  this  case  the  analysis  of  Oay-Lussac  is 
incorrect.  He  should  have  obtained  AGS  of  oxygen  instead  of 
37'6.  But  we  are  not  at  present  acquainted  niih  any  example 
of  a  body  containing  5  atoms  of  oxjgen ;  and  I  shall  prove  in 
the  sequel  that  the  oxide  in  question  cannot  be  considered  as  a 
particular  oxide,  since  it  possesses  all  the  characters  of  a  com- 
pound of  the  red  and  hiack  oxides  of  iron, 

3.  We  have  seen  that  an  elunieiitary  atom  cannot  combine 
with  more  than  12  elementary  atoms.  Inorganic  nature  lias  not 
yet  presented  us  with  any  body  which  is  inconsistent  wiih  this 
supposition :  but  among  organic  bodies  such  examples  aro  very 
frequent.  It  is  in  the  study  of  the  composition  of  oiganic  bodies 
that  our  knowledge  of  the  laws  of  cliemical  proportions,  and  of 
the  electro- chemical  theory,  will  one  day  reacli  that  degree 
of  perfection  which  the  human  mind  is  capable  of  giving  it.  I 
(hall  give  the  composilioa  of  oxalic  acid  as  an  example  of  the 
constitution  of  an  o^aoic  atom.  I  analyzed  this  acid  by  decom- 
posing it,  by  distilling  oxalate  of  lead  mixed  with  a  quantity  of 
brown  oxide  of  lead,  and  tnaliing  the  gaseous  products  pass 
through  muriate  of  lime,  and  then  through  lime-water.  I  re- 
peated this  analysis  with  io.  little  variation,  that  I  consider  my 
results  as  a  close  approximation  to  the  truth.  In  neither  of  these 
analyses  did  I  obtain  as  much  water  as  amounted  to  a  quantity  o(  ~ 
hydrogen  equivalent  to  1  per  cent-  of  the  acid ;  but  we  cannot 
conceive  an  atom  of  osyi;en  to  be  united  with  a  fraction. of  an 
atom  of  hydrogen.  We  must  therefore  consider  the  small 
quantity  of  hydrogen  which  we  obtain  as  an  entire  atom.  If  we 
admit  water  to  be  a  compound  of  2  atoms  of  hydrogen  and  1 
atom  of  oxygen,  and  carbonic  acid  of  1  atom  of  carbon  and  2 
atoms  of  oxygen,  it  follows  from  my  analysis,  that  the  atom  of 
oxalic  acid  is  composed  of  I  atom  of  hydrogen,  27  ^toms  sf 
carbon,  and  IB  atoms  of  oxygen  ;  that  is  to  say,  that  it  consists 
of  an  atom  of  hydrogen  combined  witli  45  other  atoms. 

If,  on  the  other  hand,  we  choose  to  consider  the  organic  atoms 
as  consisting  of  an  atom  of  compound  radicle  combined  with  1 
or  more  atoms  of  oxygeti,  and  of  course  oxalic  acid  aa  composed 
of  an  atom  of  radicle  and  3  atoms  of  oxygen  :  the  radicle  in 
that  case  will  be  a  compound  of  1  atombydrogen  +.  27  atoms 
carbon,  and  will  retnaiii  equally  inapplicable  to  the  hypothesis 
of  atoms.  It  follows,  likewise,  that  an  atom  of  oxalic  acid  is 
eleven  times  greater  than  an  atom  of  sulphuric  acid,  and  fifteen 
times  greater  than  an  atom  of  potash :  yet  in  the  supero^atale  of 
Vol.  iLN=  VI.  2F 
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potuk  ditcoi«red  Iry  Dr.  WoUaMon  an  «t»iB  of  potnli  diguld  be 
combhwd  with  \\  atom  of  onlic  acid, 

IflWn  that  f  do  not  ^Dov  bow  tbeae ^daacmttions,  aDd«eTO«l 
others  whkh  h  woaM  be  swpcrflmuB  io  SMOtiaB  here,  cm  be 
itoonciled  with  ^e  bvpoUtCWB  of  ^totm  :  bit  it  wohM  be  iMh  to 
conclude  tfaat  we  shatl  not  be  able  hervater  4o  explain  ittoe  ap- 
pareBt  anomnliei  in  a  sctU&doiy -nmna.  1111  that  time  coma, 
the  hTpodtesiB  of  atoms  can  neidin-  be  aScpted  norDomMtrad  as 
true. 

I  have«b««dj',  ia  mcedioj^  mfmoin,  ande  mentim -of  an- 
other method  of  viewing  chemical  proportioiw— ^b  iBSthad 
founded  on  a  fact  discovered  by  Gay-uusac ;  namelj,  that 
bodies  when  in  the  state  of  gases  unite  either  iti  equal  v^mes, 
or  1  volome  of  one  combines  with  2,  3,  &c.  Toluans  <rf  the 
other.  This  fact  has  been  abeady  verified  by  several  diatjogaiabed 
cbenisb.  Flom  what  we  knoif  respecting  definite  proportions, 
it  feHows,  that  it  wonld  hold  with  all  bodies  in  tbe  temperatnte 
■ad  pressure  at  whic^  th<^  would  atsume  the  gaseous  fom. 
Henee  there  is  no  other  dimgeDce  between  the  tbMuy  of  atomi 
and  that  of  volumes,  than  that  the  one  represents  bodies  in  a 
solid  forin,  (tie  other  in  a  goseoas  form.  It  is  clear,  that  «4uu 
in  the  one  theory  is  calira  an  atom,  is  in  the  other  theoiy  a 
volume.  In  the  preteat  state  -of  our  knowledge  the  theny  of 
Tolumeslnafbe  advantage  of  being  founded  upon  »  well  cemti- 
tuted  fact,  while  tiie  other  has  only  a  supposition  fiff  its  founda- 
tion. In  tbe  theory  of  volumes  we  can  figure  to  ouiselves  a 
demi-tolUBiie,  ■i^hile  in  the  theory  of  atoms  a  denti-aium  is  an 
abswdity.  Ob  the  other  baud,  the  theory  of  volumes  has  a 
OiladvMK^  frem  whioh  the  atomic  dieory  is  free ;  tmmely,  the 
ctnteoA  of  oempouod  bodies,  eniccially  of  an  arganic  oaSore, 
iriiich  we  «Biinot  suppose  ever  M  Mve  «dft«d  « the  flmn  <rf.ga. 

1  oughtto  iifaaerve,  that  we -have  here,  as  wdH  as  in  riie  thooijr 
efAtBitm,  «Jn]MMI0ry  WlAnMand«t)mjtm(nd«oJWx89«^Mej&jf 
OTid  sBtond  ■vder.  itCrilom  fiwn  the  kws  trf  ■cbapioal  pivpor- 
tioDS,  that  XP/a  covapamd  vohnses,  contantngs  oommoo  «oo> 
stituefit,  -ou^t  £o  comhinc  in  «aeh  a  tBaaoer  that  (fcey  oudain- 
either  equal  vetaineB  of  this  «oiMWii  constitoent,  or  that  tbe  dm 
contains  two,  three,  &e.  limcs  ^  mitaber  of  volumes  of  tbe 
ether.  It  is  tdmoBt  daaWMtrabd  that  m  eletoentary  Ttdonae 
nem  combines  with  If  vatuneof  anethff-eUmtBti^anbetaoce.' 
but  at  pteSeat  we  ere  «b)iged  to  admit  that  t^  soBdimes 
happens  with  oompoand  vc4nine9. 

In  the  theory  of  ■ratumea  we  wnnet  ibpptwe  the  oam^kadiaa 
of  2  volatnei-mth  8,  kc. :  -for  on  -suefa  a  sopposhim  theia  can 
be  BO  mson  assigned  why  4  Tolmnes-riioDM  net  ccndMM'with  S, 
7  With  P,  89^  with  1000,  Sec  i  bo  thit  in  bt-*- — — 
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could  'be  aiogned  &a  the  :eustei:u:e  of  chemical  piopoitkw. 
Retty-B*  xfell aa  ia  xhe ibaory  td aiaxa,  it  is  absolutely  neoeasaiy 
fiat  in  vacfa  conpouiid  cme  of  the  cgjuOtttMHts  chouU  be  ctfDsi- 
JaKd-u«  single  volume. 

It  ja>«Ti^«  that  if  the  nwight  of  the  volumes  of  the  eletnen- 
tny  -bodies  he  jni(»vD>  Abd  expreated  in  numbers,  we  h&ve 
fiMhiog  iDoeelo  do.m  aiay  stae  of  anaiysis  but  to  icouot  thf, 
Mlative  Dumber  -of  volumes  of  tbe  ceostitueiit  perts,  wbateittt' 
the  ^rm  of  dteir  aggregaiiDn  may  be  :  but  in  ord^to  .obtain  ithe 
vefanive  iMights  of  the  :c]emeiitai7  volumes  expressed  m  otaa- 
beta,  that  is  toeny,  tojebtsm  their  apeoific  gravity  in  the  lonm  of 
gai,  we  mutt  kaute  Tugaaeml  .measure  with  which  wc  may  oonr- 
fare  them.  We  xiay  choose  Aiqoog  the  elementary  bodisg  tmtf, 
the  weight  of  b  vohime  »f  which  xaatt  be  denoted  by  unity.; 
JDit  ^  wHter  bos  been  icbaien  fisr  lunity  in  determiDing  the  apecU 
GcpKfity  of  li<)uid)  aod  jaUds. 

Tbene  areonly  twoelenentMybodieaposKaMdiof  thetwqttieile 
qualitiaa  to  seitve  as  <iur  unit.  These  -ate  va^gai  aad  hydrogan. 
But  hydrogen  faasrdLtadvaRtagcs  from  wUch  oxygen  is  free,  uBie 
Raight  of  a  valuiBe  of  hydrogen  isfso  small,  that  if  weentploy 
it  as  oar  unit,  the  manber  reppeaeiiting  a  volume  of  aooie  « 
ihe  metals  beronMs,  JHOQaneniently  ^reat.  Besides,  hydragos 
enters  tmioh  less  frequently  in  to  compounds  than  okjigen ;  and  of 
iKurse  ^dsie  -nunber  100,  xvhen  a}^U«d  to  hj^lrogen,  does  nst 
Dearly  ao  miieh  fiutilUate  -caloub&ia  as  iwhen  it  is  applied  :to 
as^fgen,  Additliat-o»'gen.aoraiitiitee. among  elementaTy  bodia 
B'partkiulBr  class,  and,  -as  it  weie,  the  centre  roiKidmhioh  fhe^ 
nistty  fturos.  it  reituts  -in  the  .greater  .imoiber  »f  .utHUgBBic 
^Kxliae,  and  without  .exoeption  in  all  Ihe  pmducts  .of  o^nic 
nature.  ;I  think,  then,  that  it  .is  at  once  most  ostWBiikat,  land 
sum  .^reeable  4o  ibe  scientific  views  of  lobeinatm,  <lo  lake 
aK](geD^«B<siir  adit.  1  shall ^vepratent  its  valuine.by4QeaiQinber 
JIOO. 

lEbe  ^sostioD  <whtch  ■ive  have  now  to  leaobre  is  this,  Jf^at  if 
Cfcs  sf>n^c  ■gravUv  wfailadter  elenuntary  bodies  ia  Hte;fotm  af 
gasfton^wed  toimtiM  'afiagcj/gsriP  Thisipicstiontt  iMt'daai^ 
answeped :  ifor  at  masoat  thsre  -oie  no  other  kudies  asoapt  usyg^i 
and  l^drc^«nmhicb  we  are  capable  of  weighing  in  tbe  state  of  • 
gas.  AU'Otfaer  -bodies  are  vcmveited  t&to  ^ea  at;sutth  ifaj^  tsnv- 
pentwres  that  it  is  not  in  onr  power  to  'BscataiD  their  iveigbt. 
We  qntttt  there&iK  'endeavour  io  .diBoover  itbe  iveight.Bf  -tboir 
volumes  by  other  jneani.  Our  xesuhs  Kill  Ik,  doobtleB,  my 
■BoeAaiti;  hut uot'altogather uosucceasAil ;  as  1  bofK  to heahl^ 
to  shew  ID  the  sequel. 

In  the  fiist  place,  it  appears  reasonable  toauppMeikut  bodiff 

ought  to  comMoe-most  ^fl[wmlly.in<£(}ual  volumes:  -htitiD  exa- 

xni^Dg  tbe  .gpgataat  aumber  «rf  <be  jromfcioitiw  at  AmmHUaf 
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bodies,  we  find  lliat  those  which  are  distin^isheil  hy  a  strong 
affinity  between  tlieir  c-onstituent  parts,  and  by  the  force  of  their  ' 
-chemical  affinity  for  other  bodies,  contain  evidently  more  than 
one  volume  of  one  of  their  elements.  This  is  the  case  with 
water,  carbonic  acid,  nitroiis  gas,  &c-,  and,  with  very  few 
exceptions,  it  is  always  the  eiectro-negative  element  the  volume 
of  t^ich  is  multiplied.  On  the  other  hand,  in  bodies  composed 
distinctly  of  equal  volumes,  such  as  the  nitric  suboxide  (azole), 
'and  carbonic  suboxide  {carbonic  oxide),  we  find  all  tlie  negative 
properties  which  characterize  the  suboxidea.  This  leads  me  to 
suppose  that  all  the  suboxides  are  composed  of  equal  volumes  oi 
their  elements.  It  follows  from  these  observations  (hat  the  most 
part  of  the  salifiable  oxides  and  acids  ought  to  be  composed  of 
:inore  than  one  volume  of  oxygen  for  each  volume  of  radicle. 

Experiment  seems  to  prove  that  if  a  combustible  radicle  com- 
bine in  preference  with  2  or  3  volumes  of  oxygen,  it  combines 
likewiK  in  preference  wiih  2  or  it  volumes  of  sulphur.  If  a 
^ifiable  oxide  be  composed  of  I  volume  of  radicle  and  2  or  3 
volumes  of  oxygen ;  add  if  we  neutralize  this  oxide  by  any  acid 
whatever,  it  is  to  be  supposed  that  the  neutral  combination 
which  results  ought  to  contain  for  1  volume  of  the  radicle  of  the 
oxide  aa  many  volumes  of  the  radicle  of  the  acid  as  the  oxide 
contains  volumes  of  oxygen ;  and,  consequently,  that  the  number 
of  times  which  the  acid  contains  the  oxygen  of  the  oxide  will  be 
the  number  of  volumes  of  oxygen  combined. with,!  volume  of 
the  radicle  of  the  acid :  for  example,  we  consider  sulphuric  acid 
u  composed  of  1  volume  of  radicle  and  3  volumes  of  oxygen ; 
because  it  is  veiy  probable  that  the  quantity  of  sulphur  and  of 
oxygen  capable  of  combining  at  an  elevated  temperature  with  a 
given  portuH)  of  lead  constiiule  equal  volumes.  But  if  we  want 
to  know  by  another  method  how  many  volumes  of  oxygen  exist 
in  sulphuric  acid,  we  h&ve  only  to  examine  the  composition  of 
some  sulphate  ;  for  example,  sulphate  of  iron  (iw^pAajyCTTWw). 
The  black  oxide  of  iron  contains  1  volume  of  metal  and  2 
volumes  of  oxygen.  It  follows,  trom  what  has  been  said,  that 
the  black  oxide  of  iron  ought  to  be  neutralized  by  a  quantity  of 
acid  containing  'Z  volumes  uf  sulphur  tor  every  volume  of  iron : 
so  that  the  number  of  volumes  of  the  sulphur  of  the  acid  and  of 
the  oxygen  of  tlie  base  shall  be  equal.  But  the  acid  contaiu 
^ree  times  as  much  oxygen  as  the  base;  consequently,  it  is 
composed  of  3  volumes  of  oxygen  and  I  volume  of  sulphur.  If, 
instead  of  the  sulphate  of  iron,  we  were  to  make  choice  of  the 
pereulphate  of  iron  {sulpiias  ferricus),  it  is  evident  that  in  such  a 
case  the  iron  is  combined  with  3  volumes  of  sulphur,  so  that  the 
result  is  just  the  same. 

This  observation  would  be  suf&clent  to  determine  the  volume 
(^.a  substance  whose  oxide  possesses  the  ehaiacters  of.aii  acid,  or 
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of  an  electro-negative  body,  were  it  not  for  the  namerons 
exceptions  which  exist  to  the  rule,  some  very  remarkable  in- 
stances of  which  I  shall  have  occasioD  lo  notice  in  the  sequel. . 
Hence  it  is  alwtiys  necessHry,  in  order  to  discover  those  escep- 
tions;  and  to  verify  the  weight  of  the  volume  sought,  to  c<MDpsre 
the  result  of  the  preceding  calculation  with  the  known  degnes 
of  oxidiitton  of  the  subslHnce  whose  volume  is  wanted.  If,  for 
example,  we  find  that  an  acid  or  electro- negative  oxide  is 
neutralized  by  a  quantity  of  base  or  electro- positive  oside  which 
contains  ^  of  the  oxygen  in  the  acid,  this  acid  will  appear  to 
contain  S  volumes  of  oxygen.  But  if  among  the  oxides  of  the 
radicle  of  this  acid  we  find  one  which  contnins  half  the  oxygen 
of  the  acid,  it  is  clear  that  the  sBliiie  combination  in  question  is 
an  exception,  and  that  the  acid  must  contain  6  instead  of  3. 
volumes  of  osygen-  I  refer,  for  a  farther  explanation  of  this, 
to  what  I  shall  say  in  the  sequel  concerning  arsenic  and  chro- 
mium. 

The  preceding  observations  explain  why,  when  a  salifiable  base 
lias  combined  with  more  oxygen,  it  requires  always  an  additional 
volume  of  acid  for  every  volume  of  oxygen  which  it  has  ah- 
"  sorbed.  It  is  for  the  same  reason  that  oxygen  appears  to  deter- 
mine exclusively  the  composition  of  bodies;  though  there  can  be 
nq  doubt  that  every  element  contributes  equally  to  that  compo- 
sition. 

While  treating  in  the  sequel  of  each  particular  substance,  I 
shall  explain  the  way  in  which  I  determine  the  weight  of  a 
volume  of  it,  and  likewise  state  the  experiinents  on  wliich  the 
calculation  is  founded.  As  none  of  our  experiments,  except 
from  accident,  can  be  perfectly  correct,  and  as  a  sm^ll  error  in 
the  result  often  increases  in  the  calculation,  it  is  not  possible 
that  my  determinations  can  be  perfectly  exact :  but  I  liope  to 
approach  within  very  near  liiiiits,  at  least,"  of  the  truth.  The 
differeDce  in  the  analytical  results  will  point  out  to  us  the  limits 
of  error,  and  show  us  degrees  beyond  which  our  determinations 
cannot  be  incorrect,  I  shall  give  an  account  of  these  minima 
and  maxima  indicated  by  experin>ent,  as  well  as  of  the  experi- 
ments themselves,  which  point  ibem  out.  We  have,  for  ex- 
ample, every  reason  to  believe  that  a  volume  of  sulphur  weighs 
201 :  but  some  experiments  raise  it  as  ^igh  as  210,  while  others 
sink  it  as  low  as  200.  As  we  cannot  determine  at  present  which 
of  these  numbers  is  mort  exact,  it  is  good  to  know  within  what 
limits  our  knowledge  is  uncertain. 

As  far  as  I  know,  the  English  chemists  Dalton,  Davy,,  and 
Yoiing,  are  the  only  persons  who  have  yet  attempted  to  make 
these  determinations ;  and  they  have  proceeded  in  a  manner 
somewhat  dilFerient.  Mr.  Dalton,  to  whom  the  honour  of  the 
first  attempt  is.due,,  lias  eDdeavoured  tt)  determine  the  relative 
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!i<kothof  Minple  and  csmpound  atoms.  I^iev  S^tem  at 
Clwniiol  PMosupliy.}  Dwy,  tliough  he  has  net  adofited  dte 
atomie  theory  of  Dtdton,  has  eoabcBcsd  Hie  doctxiDs  of  defioit« 
{»oportion* ;  und'  what  Dalton-  calls  ao  otoai,  ba  cadis-  a-  propor- 
tion. (Klements  eS  Ghemical  Fhilmophy.)  Cr.  Yout^,  in  his. 
laifD^ction  X0  Medib&l  Liierdture,.  has  mads  sijoibB  datoraaina- 
tions;  but  what  Ltei-y  calls  proportion.  Young  onl !&  awtZiuw^ 
weigJii.  But  none  of  these  philoteph«rabaiveaG(«iB^ed  to  giva 
any  great  degree  of  exacmess  to  tlvii  determiaatiaBs.  Tb^ 
Wa  iTvquently  even  emktA}  stating  the  axj^FimentsfroiB  which 
tbue  detexnainutioiM  ane  darined.  The  aaetbod.  which  tiiey-  baw* 
adopted  of  giving,  round  nunibeny  thoagh  it  facilUatwathe  iiecol- 
lection  ami  ealcu^km,  ie  acaccely  oocuotaBt  with  the  object  ef 
■eiesMifie  resaeErchea,  and  oki^hf  to  be  rejected :  foi  even  sup- 
potiag  thu  perfect  exaeUleie  eauld  sever  he  obtainedT  it  i» 
Bcvertl^fss  die  objfeiit.  tawanfe  which  all  out  efibrtt  EfaouU  be 
directed. 


Akticls  VI  ii. 

Me^tutieal  Observations  at  Hackney  Wic\, .  By  Col  BeaoAy. 
M-offKtical  Observatioas. 
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Oct.  20.— Tlie  iiee41e  at  noon  vibrated  at  times  mt.  miiutesi 
the  next  day  the  wind  blew  from  the  S,K.  with  rain. 

Nov.  1'l.^The  variiitioa  estraoTdin^nr  this  moirniDg,  {a  ^ 
evcDing  there  wai  a  violept  storm  from  tbe  $.  W.  which  lasted  SS 
hours,  and  the  gusts  were  remaikabte  fbr  their  strp pgth  and  ft<^ 
^ueDcy. 

Nov,  15. — At  qoon  the  needU  was  steady,  untM  it  begBD  to 
latn  ;  it  then  vibrated  five  minutes  Qitd  ten  seconds. 

}fov.  17. — At  the  commeQcemeQt  of  the  snow  stofii}  the 
needle  vibrated  eighf  minutes  a»d  thirty  seconds.  .  ' 

a.i,.  f.i>«.  (  Between  Doon  of  the  111  Oct.  >  -  ..,  .     . 

EtvporRliea  daring  lkfjaM*feri«#,  l*«OiiMbci. 
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Abticle  IX. 

Acmint  of  a  luminous  Afeteor  seen  at  Sunderland.     By  Mr. 
Kenney. 

{ToDr.ThomaoD.) 
SIR,  ilt*Aapif«annaB/A,  Nm.  IS,  1SI3. 

ffiHiifiT  me,  through  the  medium  of  your  Journal,  to  lay 
before  your  readers  the  following  purticulars  of  what  I  consider 
a  very  uncommon  phenomenon ;  in  the  hope  that  you,  or  some 
other  scientific  Gentleman,  will  have  the  goodness  to  afford  aa 
explanation  through  the  same  channel. 

On  Wednesday  evening,  the  lOlh  of  this  month,  ahotit -JO 
minutes  after  six,  the  moon  having  just  risen,  but  was  not 
irisibje,  owing  to  a  very  dense  cloud  (whose  altitude  was  7"),  the 
most  opaque  I  ever  recollect  to  have  seen.  From  behind  this 
cloud  there  appeared  a  stream  of  light,,  whiph  extended  across 
the  hemisphere,  and  so  dense  that  y  in  Pegasus,  and  a  in  Aquila, 
were  obscured  by  it ;  the  edges  of  which  at  intervals  diverged 
iAto  lines,  dimioishing  its  breadth  :  but,  that  I  may  afford  a 
more  perfect  idea,  I  shall  give  its  extent  by  the  stars  that  ap- 
peared in  or  near  the  northern  and  southern  edges : — 

j         ■  On  the  Norikem  Edge.   * 

Tanrns.  Ar)«.  Pegasus.  Dolphip.  Aqaila. 


On  the  Southern  Edge. 

Cetui.  Pificn.  P^aius, 


]t  was  obscured  by  a  dark  cloud  in  Taurus  Poniatowdii,  and 
extended  visible  through  Serpentarius  to  the  horizon. 

.1  immediately  waited  upon  Thomas  Jones,  Esq.  a  Gentleman 
of  considerable  scientific  acquirements,  who  possesses  a  very 
^see]lcnt  astronomical  and  philosophical  apparatus  (to  whom! 
am  under  many  obligations  for  their  use) ;  and  although  he  was 
at-home,  and  disengaged,  I  found  that  before  he  could  come  to 
(he  door  this  immense  volume  of  light  had  lost  much  of  its 
lustre,  and  was  so  reduced  in  substance  that  y  In  Pegasus  now 
became  visible  near  the  cenlre,  Mr,  Jones  observed,  that  he 
"  had  seen  many  uncommon  phenomena  of  nature,  hut  none 
like  the  present,"  Its  duration,  I  believe,  did  not  exceed  six 
minutes;  for,  at  the  time  I  iirst  saw  it,  I  think  it  was  then  in  its 
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greatest  splendour,  but  in  about  three  mioutea  it  entirely  disap- 
peared. 

In  the  north  the  Aurora  Borealis  was  faintly  playing,  from 
which  to  the  south  the  heavens  (except  the  cloud  before  alluded 
to,  and  a  cloudy  horizon)  were  clear,  and  had  the  appearance  of 
frosty  weather.  The  wind  at  the  time  was  easterly  and  jnucb 
rain  had  fellen  during  the  day. 

I  am  of  opinion  that  this  phenomenOD  could  Dot  be  caused  by . 
the  above-mentioned  cloud  concentrating  the  rays  of  the  risiug 
ntoon ;  for  if  it  had,  it  could  not  have  caused  it  either  to  extend 
across  the  whole  hemisphere,  nor  to  have  had  that  density  which . 
this  possessed :  and  at  the  same  time  I  may  remark,  ihat  the 
moon  was  not  the  centre ;  but,  on  referring  to  a  celestial  globe, 
will  be  found  to  have  been  to  the  north  of  it  j  consequently,  if 
the  moon  had  caused  this  luminoua  appearance,  it  would  have 
been  in  a  different  direction  ;  besides,  the  stream  of  light  wu 
not  in  a  right  line,  but  rather  bearded  to  the  north. 
I  am,  with  much  respect.  Sir, 

Your  most  obedient  humble  servant, 

Ro^iERT  RJBNNKY. 


Article  X. 
Analyses  ov  Books. 


ji  short  Account  of  Experiments  and  Instruments  depending  im 
the  Relation  of  Air  to  Heat  and  Moistttre,  8vo.  By  John 
Leslie,  F.R.S.  E.  Professor  of  Mathematics  in  the  University 

■    of  Edinburgh. 

Mr.  Leslie  lias  already  gained  considerable  reputation  by  his 
curious  experiments  on  the  effect  of  surface  on  the  rate  of  cooling 
or  heating,  which  he  published  about  nine  years  ago.  In  the, 
present  little  tract  he  gives  us  hia  opinions  respecting  the  nature 
and  effects  of  heat  in  general ;  and  makes  us  acquainted  with 
some  important  facts  which  he  has  ascertained  respecting  evapo- 
ration, tbe  dryness  and  moisture  of  air,  and  the  mode  of  pio~ 
ducing  cold  by  evaporation.  He  describes  a  variety  of  instru 
ments  which  he  has  contrived  for  this  kind  of  investigation.  The 
book  is  written  with  considerable  perspicuity ;  and,  as  far  as  I 
can  judge,  the  style  is  greatly  preferable  to  that  of  Mr.  Leslie's, 
other  literary  productiorts.  No  great  attention  has  been  paid  to 
accuracy  of  arrat^ement ;  and  Mr.  I^eslie  introduces  without 
ceremony  (as  has  always  been  his  habit)  any  topic  which  strikes 
his  fancy,  whether  it  bears  upon  the  subject  in  hand  or  not. 
Perhaps  the  subjects  treated  oi  in  this  work  are  of  so.  uacoaoectei^ 
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«  oMoe,  Am  dwy  mra  not  ttally  suiceptible  ef  a  better  v- 
nngeiDeDt  thu)  our  author  has  given  them :  but  there  ma  a 
very  obwioM  method  at  dattrayii^  the  wW  of  eonDeuon  wluclk 
t3maij9  loohi  iU  id  h,fialoso^dn\  work.  The  book  nighl  hwe 
bMiT  dwidcd  into  u  Bany  chapters  as  there  wcte  aabjects-  dis. 
cbsbbJi  This  ivwiU  bare  sendercd  the  whole  mqch  marc  pn- 
spicuous  end  entertaining;  and,  I  am  parauaded,  would  baw 
Made  itie-  book  oauoh  moac  genefrily  read  thaa  it  will  be.  la  iti 
piwm  stete  it  k-  best  adapted  for  tooee  who  are  already  pretty 
neU  Kquainted  wkb  the  doctrine  of  heat.  Had  it  been  divided 
iMo  cbapCei^  it  wouU  have  bccii'  casUy  undentoed,  s»  peispioi- 
oaAj  ta  it  writtm,  by  every  penoiv  in.  the  ksM  curievs  dboat 
weh  nt^ctt.  !■>  my  analyns  ei  the  book  I  abalt  tahe  the  tibeity 
(far  Ae  safe*  of  my  roders)  of  HeplytBg  Mr.  Loslie'a  ominiMl, 
aB<l!  AvieKm  it  into  its  vantnu  beads. 

I^  AUfcA  9/  Uu  FaeU  rapectiae  HtaL—ttr.  Leslie,  with  the 
greater  nunbet  al  philosophers  ot  the  present  dl7>  tbislK  (bat 
the  phenomena  of  heat  are  best  eiqtUiiied  1^  consiaeriDg  it  to  be 
a  fluid  o#  a  Tery  peniUer  naitar^  either  the  same  as  that  which 
pmd'ue**  Iffatf  or  a  modificatioo  of  it.  He  gives  ui  a  short 
sl(etch  of  the  facts  kaowo  respecting  the  conducting  power  of 
diffiercDt  bodies,  mii  t^eif  dmrent  e^Mwitiei  for  heat.  He 
adopts  136*  for  the  latent  heat  of  water,  lliis  a  the  number 
which  Mr.  Cavendish  infocms  ua  be  obtained  by  his  own  experi- 
ments. From  the  well-known  accuracy  of  Mr.  Cavendish,  tnere 
is  every  reason  to  believe  tkrt  his  number  is  entitled  to  be  pre- 
UitnA  te  140°,  the  number  which  Dr.  Black  deduced  from  his 
ciperinwnts.  At  the  same  time,  it  were  to  be  wished  that  Mr. 
LnUe  had  iafwmed  us  of  the  reason  which  foduced  him  to  a/dopt 
195°  in  preference  of  140".  Did  he  repeat  the  experiment 
himself,  and  obtain  135°?  Or  did  he  rely  solely  upon  the 
anttHwitroT  H^.  CaTendisk^ 

Itfr.  LesRe  anwmita  Ibi  the  heat  evolved  dmng  •ombaatka 
ftjrthe  chaage  o#..c«pacity  wWeb  the  substances  conetnMd  ia 
eombastien  undergot    Thus  when  eban»al  ia  buiat,  the  oaygtt 


;1 


of  the  aw  i»  cbangtd  aOo  caibouic  add;  and  libe  sapenority  of 
the  esrpaeitr  ef  oxygCB  gas  above  that  ef  caiboue  acid  itibtt 
teason  of  the  enermoias  quauttty  of  heat  ewolved  (kaing  the 
cembostioQ.  This  is  the  aaode  of  expkiiBtioa  wbkh  was  fine 
given  by  Pr.  Black,  and  aftmnards  MopuA  by  Dr.  Irvinei,  and 
lAToisler,  and  i^phce.  1  endwmated  about  tea  yean  a^  to 
show  AbH  it  was  sprite  iimieqaate  ta^eeouat  ibr  thrpheoomeaB; 
aad  !  still  eousi^rinyaipMBeetsas  petfitctfy  caMcuisiv&  Ihe 
tfew  experiflWBts^  Beraid  and  Delarodie  od  the  specifie  hstt 
«f  the  gflsca  put  the  iaadcqaacy  of  the  cipfanatioa  adopted  by 
Kr.  Leslie,  and  the  phitostqihus  just  aaaied,  in  a  very  striking 
poitrtof  view.    Diespmichfatof^eiTgca  gn  is  0'23<1>  while 
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thatof  eajboaieMldiaO'22U}:  so  Akfe^thooift^eBrlmrAi] 
heat  f^i^^li  parts  higher  itias  the  oarbODtc  Htnd.  Let  ui  st , , 
a  pbsnd  ef  charcoal  cwisumed.  Fhun  Lavoiaiei's  eipcrinttnM 
it  appears-  tbal  dte  htat  evolved  k  sufficient  to  aiek  96^.  IbA-  si' 
ice.  New  this  (^uppesiDg  Mi.  CaTeiidUh'S'esiiautecort8<:t)'ir 
equal  to  130274  wgreea  of  heat.  Tbe  axygtn  esBsutnii 
amounts  to 2'S  lbs.  Dearl}> :  so  that  each  poiindofaB^aj|,.wKev 
chaogsd,  into-  cafbonic  aeid,  must  have  ffven  off  34iS  Aegnsn. 
Here  a  change  ia  the  speci6c  heat  amounting  oa\y  ta-  ^ff^.  or 
not  quite  -^d  of  the  wh(^,  occaaioiMd  the  cacape  of  !i42S 
<legr«e&  Sucb  a  cooolMioft-esm  only  be  adeptad  Jf  we:  luppat* 
tha  absolute  qfiantitj  of  heat  in  the  oxygen  gas  to  amcoBt  tO- 
147404  decrees.  This  supposition  exceeds  the  earioMte  of  Df;. 
Crawford  nearly  lOOtimex;  and  it  is  more  than  tern  tttneagraMnr 
thaa  tha^  adopted  by  Dalten.  No  pensou  ca»  believe  that  (Uygeft 
g^  enutmna  so  nradi  hwt.  Of  coune  the: sapporition  thacthft 
heat  ev«lTsd  during  eorabustioa  is  owing  to  a  ebangp  of  npuc/tDf 
mereiif  cannot  be  defcndbd.  If  heat  be  a  floid,  it  must  etttev 
iata  chemical  cotnbimtioa  vtitk  certain  bodiea,  and  the  decsm^ 
position  4^the3e  combinations  must  be  the  cause  of  the  bcM 
evolved  dutine  «omb«tJ<nL 

Mr,  Lesb'e^  Dotions  oi  the  capaci^r  of  the  difirent  gma  tbg 
hfiatj  a»  staled  in  this  treatiie,  are  OMich  nore  accurato  ttnM 
those  of  his  predeeesscH^  though  thty  do  not  agsee  i*M»  lfc» 
results- obtained  b]r  Dclaroche  and  Beraid.  Thas  be  mdcn  iW 
spectre  heat  of  b^drogeA  g»  about  ten  tidaa  giCale*  tkas- 
cetnitiOB  MI.  Delflrocbe  and  ficnaiid  maiw  it  radnr  iMra  itao- 
12  times  greater. 

II.  Evaporaiiea. — The  fiicts  stated  t^  t4t.  Leslie  topactiig 
evaporattMi  we  eufious*  aad  sonle-  of  them  are  wtrr,  Whar 
strueb  ne  as  the-  most  noel  and  iaportaot  of  bd^  cBsooTCiia  «m 
this  subject  is,  that  the  rate  of  evmpantini^  Hka  that  of  tb«: 
etoape  of  heat  bvn  hndtasy  dispenda  apon  the  aKum  of  lh«' 
surbc« :  or  that  the  eacap»  o£  water  fa^  evaporation,  wad  Ae' 
essape  of  heat  feun  the-  aurfaoes  of  bodies,  depend-  ugoa  die 
sante  hw.  Water  ev^Mcalcs  fhsteit  faom  those  bodies  tmc  aHo* 
heat  to^  noape  Aatetct^  aadi  ilcnrnt  from-  those  that  tiiiavr  heat  M^ 
escape  slowest ;  and  it  follows  BXBcdly  the  sane  rate  m^iee§mpc 
of  the  heat.  Hetcff'  fron  the  sarfaee  of  I^Ua^  c&aMual,  <v 
paper,  ^rat•r  et^porateti  liuefa  faster  ihm  it  does  fhMti  iBfftriik 

ll  would  appear  bota  ^m^  that  it  is  the  ratisBC  Ewat  cliialtp 
thM  oecasioas  erapoiBlion.  Profaay^  de  beat  that  cacapM  ly 
the  ccndtKAJDy  poves  of  tht  nrighbooriBg-  bodtev  m  acwd  apoa 
by  the  affinity  of  t^neboAea,  aod  on  tdttt  account  cnaaot  ooiO' 
hue  with  tho  tttcnmre^  and  oonrert  it  iota  steaai, 

Another  inpottlait  &ut  wiUi.  wincb  Mi.  liOsOt  antto*.  «p 
M^BUBbaii  m  tbe  sUo  *t  n^idi  lb«  offuaty  of  oif  to  nddli 
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vapour  inereuet  with  its  teinperottirc.  AccordiDg  to  him,  tbts 
aoadty  is  doubled  for  every  37  degrees  of  heat  added  to  air. 
Air  at  the  temperature  of  32°  is  capable  of  holding  -rs^th  of  its 
weight  of  vapour,  at  59°  it  becomes  capahle  of  holding  -^(h 
part,  at  86°  ^V'''  P"'^j  »'  'l^^^s^th  part,  and  at  140°  -^th 
pert.  These  estiinates  do  not  agree  with  those  previously  ^ven 
t^  Mr.  Dalton,  from  whose  table  it  appears  that  the  quantity  of 
vapour  which  air  can  contain  increases  at  a  greater  rale  than  Mr. 
Leslie  inake»  it  do. 

Mr.  Leslie  adopts  the  old  opioion  respecting  the  stale  of 
vapour  in  the  atmosphere.  He  conceives  that  it  is  held  in  solu- 
tion by  the  air  precisely  as  salt  is  by  water.  He  does  not  inform 
us  c4  the  reasons  that  induce  him  to  adopt  this  opinion  :  hut  the 
result  of  his  own  experiments,  if  he  had  attended  to  it,  would 
have  shown  him  that  the  supposed  analogy  between  the  solvent 
power  of  water  and  air  does  not  in  reality  exist.  The  solveot 
power  of  air,  be  says,  is  doubled  by  eveiy  additional  27  degrees 
of  heat.  But  can  any  case  be  produced  in  which  the  solvent 
power  of  water  increases  in  any  similar  propordon  i  I  believe 
not.  ,  • 

Mr.  Leslie  in  this  part  of  his  book  makes  us  acquainted  with 
a  number  of  instruments  which  he  has  invented  for  di&rent 
purposes.  The  great  principls  upon  which  these  instrti  meets  act 
is  injnost  cases  the  same,  though  the  information  which  they 
ooovey  be  different.  This  is  probably  the  reason  why  they  have 
been  described  all  together.  It  would  have  been  better  if  each 
instrument  had  been  described  in  s  separate  chapter,  or  at  least 
a  separate  section.    Hcse  instruments  are, 

■  I.  The  Hygrometer. — This  instrument  is  merely  the  differen- 
tial, thermometer,  having  one  ball  covered  with  bibulous  paper 
and  siJk,  KoA  the  other  made  of  coloured  glass.  The  paper  is 
moistened.  The  evaporation  of  this  water  produces  cold,  and 
this  cold  increases  with  the  rapidity  of  the  evapotstion.  Now 
this  rapiiiity  depends  upon  the  comparative  dryness  of  the  sur- ' 
rtMindiog  air.  Hence  the  lower  the  liquid  falls  in  the  tube  of 
the  hygrometer,  or  the  greater  cold  produced,  the  drier  is  the 
air.  Mr.  Leslie  gives  us  a  curious  collection  of  facts  obtained 
byilw  observations  with  this  instrument. 

'.  2.  The  Pyroscope. — ^This  is  an  instrument  for  meaiuiing  the 
intensity  of  a  fire.  It  is  merely  the  difierential  thermonieter 
with  CHoe  of  its  balls  covered  with  silver  leaf,  while  the  other  is 
naked.     The  fire  heats  the  naked  ball,,  but  not  the  silvered  ball. 

Hesce.the  liquid  in  the  tube  rises  or  falls  according  to  the  uiten- 
nty  of  the  fire,  and  of  course  marks  that  intensity, 

3.  The  Photometer. — I'his  is  the  differentia!  thermometer,- 
Having  one  of  its  balls  of.  cdouriess  glass,  the  other  of  black 

glass.    The  light  j)roducea.iio  efiect  upon  the  transparent  b|II, 
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but  it  heats  the  black  ball  accordiog  to  its  int^siCy ;  and  this 
heat,  by  depressing  (he  liquid  in  .the  tube,  marks  the  intensity 
of  the  liglil.  Mr.  1-eslie  has  given  a  curious  and  valuable  col- 
leciion  of  facts  established  by  means  of  tbia  instrument  j  some 
of  them  published  long  ugo  in  Nicholson's  Journal ;  others  new. 
1. should  have  been  sorry  had  these  curious  facts  been  omitted, 
which,  in  strict  propriety,  tliey  ought  to  have  been,  as  they  have 
no  connexion  whatever  with  the  sul^ects  which  the  book  pro- 
fesses to  treat  of. 

4.  The  Atmometer. — This  instrument  has  been  already  de- 
scribed in  the  Annals  of  Philosophy,  vol.  i.  p.  467-  It  is  aa 
imperfect  instrument ;  because  it  privts  us  no  immediate  infor- 
mation by  inspecting  it,  as  all  the  other  instruments  do.  We 
must  observe  it  twice  in  succession,  and  know  the  time  betweea 
the  two  observations,  before  we  can  draw  any  conclusions  from  it. 

5.  Ivory  Hygrometer, — This  instrument  has  also  been  de- 
scribed in  the  Annals  of  Philosophy/,  vol.  i,  p.  468.  The  con- 
struction of  it  is  highly  ingenious,  and  does  credit  to  Mr.  Leslie's 
inventive  powers :  but  it  is  from  its  very  nature  imperfect ;  and 
is  always  liiibte  to  alter  by  time.  These  imperfections  were  not 
unknown  to  Mr.  Leslie,  who  points  them  out  wtth  great  can- 
dour, 

IH.  Drying  Power  of  different  Bodies, — Mr.  Leslie  took 
diflerent  earths  and  various  other  bodies,  dried  them  well  before 
the  fire,  and  then  put  them  into  well  stopped  phials.  By  putting 
B  little  of  each  into  a  large  glass  bottle  along  with  a  hygrometeri 
he  ascertained  the  degrse  of  dryness  which  it  produced  in  th^ 
air.  These  results  are  curious,  and  unexpected.  They  are  as 
follows:— 

Alumina  made  the  hygrometer  staiul  at. .  84° 

Carbonate  of  magnesia ..7^  ■ , 

Carbonate  of  lime "JO  . 

Silica 40' 

Carbonate  of  barytes .' . .  S2  . 

Carbonate  of  stroniian 23 

Pipe-clay 85 

Green-stone , 80 

Sea  sand  with  shells ; 70  , 

The  degree  of  dryness  produced  by  the  different  soils  h4 
found  proportional  to  the  fertility  of  the  soil.  Hence  he  con- 
jectures that  the  fertility  depends  upon  this  property.  There  can 
be  no  doubt  that  the  fertility  of  soils  is  very  much  connected 
with  the  power  which  they  possess  of  retaining  the  proper  degree 
of  moisture. 

Connected  with  these  curious  results  are  the  following  : — 
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There  ii  littte  diffenmce  Ixtweea  the  effect  produced  tipcoi  the 
^r^jiess  flf  air  bj  the  pure  earths  aod  their  carbonates^  but  the 
effect  is  greatly  diminished  by  heating  the  eanhy  bodies  sed-hot. 

IV,  <^td  produced  Im  Rarejactimi,  ^ssisied  vy  the  abaorLing 
Power  of  Sulphuric  Acid.  —  Mr.  Leslie's  method  of  fxeeKi[)ff 
ireter  by  placiBg  it  under  the  receiver  of  an  air-pump  in  .a  sm^ 
vessel,  while  the  ^eate&t  ipact  .of  the  bottom  .of  the  receiwr  is 
occi^itid  by  B«hiiUow  weasel  of -sulphuric  aci^  and  exhausting 
the  ceoeiver,  b  knoma,  I  presume,  to  most  of  my  readers.  By 
dnwlqg  -out  the  air,  the  rate  of  eing»ratifln  is  acoeleiated,  The 
sulphunc  Bcid  Ahsorbs  the  vapour  as  ia^  as  it  is  formed.  Xhus 
die  evnpantion  is  cmitinued  without  inteimissioa.  The  adii 
BTodueed  is  sufficient  to  freeze  the  water  in  a  very  short  time': 
indeed,  it  is  so  great  that  Mr.  Leslie  has  even  m>zen  mercury 
hs  meana  of  it.  Mr.  l^eelie  describes  the  different  experiments 
tniich  he  lias  made  on  this  curious  subject  at  considerable  length, 
explains  tbe  theory  of  the  congelation,  points  out  the  pnqper 
nethods  of  pmeeoing,  -and  the  various  jmportaot  suiposes  to 
wUoh  the  pnicess  may  he  applied.  Tliis  part  of  tlie  Book  is  vexy 
interestiog,  and  hijijhly  deserving  tlie  atleDtion  of  all  classes  oF 
nadeiB.  Indeed,  the  many  valuable  practical  snfereoces  which 
the  author  draws  in  diSerent  parts  of  Jiis  book,  .and  the  many 
useful  purposes  to  which  he  conceives  his  instruments  may  be 
applied,  give  this  little  treatise  a  claim  upon  the  attention  of  the 
nation  in  genera),  flnd-entitle  theauthor-tetbelhanlis,  not  only 
of  men  of  -science,  bnt  likewise  of  qw  niMiHfetitHrefB  aod  agri- 
culturists. 

The  Philosophical  Transactions  ior  .1813,  part  ii.  are  pub' 
UAed :  th»y  shall  be  noticed  in  a  subsequent  Number  of  the 
Annals  ofPJaiosophy. 

The  Mnnoirs  of  the  Imperial  Academv  of  Scieocea  of  St. 
Petersburgh  for  1609,  1810,  and  IHlI,  have  been  received  in 
Jjondon :  they  shall  be  .likewise  tnticed  itiii  fature  Number  of 
tbe  AftntSsvfPkilwopliy. 
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Article  XI. 
froceetUttgs  ^  Philvtophical  StciBttts, 

tBDVAL   SOCIBTT. 

T«ui  iRajaX  Sotwty  resmned  Jts  meeting  <hi  'Duotdi^,  tfie  4th 
of  NEivuaba'.  A  oascription  of  a  alidiog  -scale  t^  icfafitnied 
equiraleats,  contrived  by  Dt,  Wallaiton,  wss  foad.  Thiswon- 
tnianoe  is  disltngnished  by  fdl  tbat  sagacity  whicli  nha.nctaizea 
Dr.  WollastoD,  and  caoDot  but  be  lughly  nKfid  to  thepamtiul 
ckemist,  Jt  is  not  easy  to  rander  the  mttiue  «tf  this  ointiTMSBe 
inteUijB^blf  wiliiout  an  engravuig,  wiiich  I  do  ^aot  consider  nusfltf 
at  liberty  to  give  befOTC  the  publication  of  the  paper  in  the  PU" 
tooofdiical  Tnasactknis ;  JHit  the  following  observations  will 
pecnips  si^gest  sene  idea<of  it  to  those  who  are  inteiestad  ia 
pntdicri  rbonistiy. 

it  was  fint  obsenved  foy  Rtchter  that  when  two  neutral  sslts  an 
ma^  10  deatMnpose  <e&oh  other,  the  neutrality  of  ndtheris  diB<- 
Mrtwd.  Thus  if  you  dissolve  100  gntina  of  sulphate  of  potaak 
m  water,  and  pour  into  the  aoUitioa  muriate  of  barytes  in  sufi- 
cient  quantity  to  decompose  the  whole  of  the  sulphate,  twoAew 
neutral  salts  will  be  foimed,  namely,  sulphate  of  iMrytes  and 
aoniriate  (^  potash.  If  into  the  muriate  of  potash  thus  formed  m 
sufficient  quantity  of  nitiate  of  silver  be  dropped  to  deeompooe 
'',  two  new  neutral  salts  will  be  formed,   namely,  nitrate  of 

tasb  and  murtste  of  silver.    Urns  the  same  weight  of  pttesh 

8  .been  uahed  in  sucoasion  with  sulphuric,  muriatic,  and  nitric 
acids.  The  wei^C  of  barytes  that  neutralized  the  muriatic  aciti 
neutialized  likewise  the  weight  of  sulphuric  acid  combined  with 
the  potash  which  had  neutralized  the  sulphuric  acid.  Thnc 
obscrvatioDS  of  ilicliter  were  still  fanher  generalized  by  Bet' 
thollet ;  but  it  iE  to  Dahon  that  we  owe  the  full  generalicatioa 
ef  the  &eb,  and  tlte  explanition  of  them.  He  supposes  tjut 
bodtes  unite  atoa  to  atom,  and  showed  how  the  weights  of  tiw 
Moan  «f  bodies  might  be  determmed.  This  subject,  hatiing 
been  already  explained  at  considerable  length  in  the  A/tnaU  ^ 
Philosophy,  need  not  be  fitrther  insisted  on  here. 

fir.  WollastoD  has  divided  the  slider  of  a  scale  ialo  the  loga^ 
l^mic  spaces  from  U)  to  320,  by  a  method  iamlliHr  to  all  «to 
ate  acquainted  with  the  nature  of  I^rithmc,  or  in  a  similar 
manner  as  the  live  of  xmmbers  is  bid  down  in  Gnnter's  scale. 
He  considers  10  as  representing  die  weight  of  an  atom  of  cayigKa. 
Oa  bath  ddes  of  the  Ecale  he  has  written  the  substances  -most 
fetnUiBr  to  tdieaaists,  viz.  the  acids,  bases,  water,  and  principd  . 
salts,  wdi  o[^nrite  to  the  number  on  thedide,  winebcoiiv 
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sponds  with  the  weight  of  an  atom  of  it.  Suppose  now  we  want 
to  know  how  much  oxygen  combiaes  wiih  200  mercury :  bring 
200  on  ihe  slide  opposite  to  mercury  on  the  scale ;  then  over 
against  or^gen  on  the  slide  will  be  found  16,  the  quantity  of 
osygen  required.  Suppose  we  want  to  know  how  much  oxide  of 
copper  combines  with  60  of  sulphuric  acid  ;  bring  sulphuric  acid 
opposite  to  60,  and  we  shall  find  over  against  oxide  of  copper 
61,  the  number  required.  The  Sliding  Rule  is  fitted  to  answer 
an  infinite  number  of  ^milar  questions. 

Dr.  Wollaston  determined  e^cperi mentally  the  composition  of 
nitrate  of  potash,  and  found  it  composed  of  68  acid  +  59 
potash.  His  scale  is  referred  to  carbonate  of  lime,  which  he 
considers  as  the  most  exact  standard  of  comparison  that  can  be 
ohtained. 

On  Thursday,  the  Ilth  of  November,  part  of  the  Crooniaa 
lecture  on  the  Influence  of  the  Nervous  System  on  Muscular 
Motion,  by  B.  C,  Brodie,  Esq.  was  read.  This  lecture  began 
with  a  short  historical  account  of  the  facts  and  opinions  of  former 
physiologists  on  this  subject.  Tlie  author  then  relates  a  number 
of  experiments  which  he  himself  instituted  still  farther  to 
advance  the  subject.  He  found  that  after  the  destruction  of  the 
lower  part  of  the  spinal  marrow  of  a  dog,  the  arterial  blood  of 
a  horse  injected  into  the  lower  extremities  of  the  animal,  after 
circulating  through  the  limb,  came  out  at  the  nioutbs  of  the 
veins  dark  coloured.  He  found  that  the  lower  extremities  of  a 
frog,  treated  in  the  same  way,  though  deprived  of  vtduntary 
motion,  contracted  by  stimuli  and  by  the  galvanic  influence.  He 
found  that  the  heart  of  a  rabbit  continued  to  beat  with  its  usual 
regularity  for  some  time  after  the  blood-vessels  had  been  emptied 
of  their  contents ;  but  that  the  action  of  the  heart  was  destroyed 
when  an  animal  was  strangled,  showing  clearly  that  the  stimulus 
of  the  blood  is  not  the  exciting  cause  of  the  action  of  the  heart. 

On  Thursday,  the  18th  of  November,  the  remainder  of  Mr. 
Brodie's  paper  on  ibe  Influence  of  tbe  Nervous  System  on  Mus- 
cular Motion,  particularly  of  the  Heart,  was  read.  Tiie  author 
concluded  with  some  general  inferences  from  the  experiments 
detailed  in  the  preceding  part  of  his  paper. 

Some  farther  experiments,  comparing  the  Gregorian  and 
Cassegrenian  telescopes,  by  Brigade  Major  Cater,  were  also  read. 
The  author  related  a  new  experiment  which  he  had  made,  and 
wbidi  confirmed  the  experiments  detailed  in  his  fdrmer  paper  on 
the  superiority  of  tbe  Cassegrenian  above  the  Gregorian  tele- 
scope. > 

At  the  same  meeting  there  was  also  read  an  analysis  of  a  new 
species  of -copper  ore,  from  India,  by  Dr.  Thomson.  This  ore 
was  (^covered  about  13  years  ago  by  Dr.  Heyne,  at  some  dis- 


■,..<,  .yGoogle 


1 


r 


1SI3.]  AsyoJ  Sodety,  46S 

tance  nmth-west  from  Madras,  It  occurs  in  nests  in  prit^itive 
trap.  It  is  an  anhydrous  carbcmate  of  copper,  and  was  composed 
of  the  following  constituents  : — 

Carbonic  acid    16-70 

Black  oxide  of  copper 60"75 

Red  oxide  of  iron 1 9*50 

Silica 2*10 

Ijoss 0-95 

100-00 

The  silica  was  accidental,  proceeding  from  small  quartz  crys- 
tals interspersed  in  the  ore.  The  red  oxide  of  iron  was  probably 
only  mechanically  mixed,  as  it  differed  in  quantity  in  ditfarent 
specimens.  Two  other  native  species  of  carbouate  of  copper 
were  already  known;  namely,  malachite  and  blue  copper  ore;' 
but  both  of  these  are  hydrates  ;  the  first  containing  two  integrant 
particles  of  water,  the  second  one.  llie  ore  described  \a  this 
paper  was  anhydrous. 

LIMN^AN  SOCIETY. 

The  Society  resumed  its  meetings  on  the  2d  of  November.  A 
specimen  of  convolvulus  jalappa  (jalap  of  the  shops)  raised  in  a 
stove  in  England  was  exhibited  to  the  Society  by  A.  B.  Lam- 
ben,  Esq. 

Dr.  Leach  laid  before  the  Society  a  shell  {a  species  of  Venus) 
found  in  the  transition  clay-slate  of  Plymouth,  and  a  similar 
shell  found  upon  the  top  of  Snowdon  in  a  rock,  presumed  like- 
wise to  be  transition  slate,  I  may  take  this  opportunity  'of  men- 
tioning, that  I  have  been  informed  by  the  same  Gentleman  that 
be  has  seen  madreporitesinthe  transition  lime-stone  of  Plymouth. 
.  Mr.  Sowerhy  presented  to  the  Society  a  new  genus  of  shell  (a 
bivalve),  found  among  the  rubbish  of  the  West  India  Docks. 

A  paper,  by  Benjamin  Smith  Barton,  M.D.  of  Philadelphia, 
was  read,  describing  a  new  species  of  Syren,  found  in  Georgia, 
called  the  Syren  siriala.  The  paper  contained  likewise  a  descrip- 
tion of  another  species,  called  Syren  tetrapus,  , 

There  was  read  also  a  description  of  some  plants  growing  on 
Mount  Caucasus,  by  Mr,  Stephen.  This  paper  was  sent  from 
Moscow  ;  for  the  Natural  History  Society  of  that  city,  in  conse- 
quence of  its  late  destruction  by  fire,  will  not  for  some  time  be 
in  a  condition  to  resume  the  priming. of  their  papers. 

Part  of  a  paper,  by  Dr.  Leach,  was  likewise  read,  giving  a 
corrected  character  of  the  genus  meloe,  and  describing  six  exotic 
Spe£ies  of  that  genus. 

On  the  16th  of  November  the  remainder  of  Dr.  Leach's 
paper  on  dijferent  species  of  meloe  was  read.     As  this  paper 
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coasted  cf  a  tedioicat  deseriptioo  of  di^rcnt  qieeiefl-of  mdoe, 
it  is  obviously  not  susceptible  of  abridgment. 

Part  of  a  paper,  by  the  Rev.  Patrick  Keith,  on  the  tqmard 
direction  of  the  pluniula,  and  downward  direction  of  tbe  radicle, 
of  seeds,  was  also  read,  Tlie  paper  began  by  stating  the  curious 
fact  that,  whatever  be  (he  position  of  the  seed,  the  pliimula  alwayv 
assumes  ud  upward  directioD,  and  the  radicle  goes  downwards. 
Then  follows  an  historical  statement  of  the  ditTw-ent  explana- 
tions of  this  curious  fact  given  by  philosophers.  Tlie  supposed 
levity  of  the  sap  of  the  plumula,  and  gravi^  of  that  of  the  radicle, 
is  mentioned;  then  the  sup|H)sed  attraction  of  air  for  the  plumnlt, 
and  of  earth  for  the  nidicle.  Dr.  Darwin's  c»)inioii  is  nest  staled, 
and  a  direct  experiment  in  refutation  of  it  described. 

G£ou>GtcAL  aociHry. 

The  Geological  Society  held  its  6nt  meetinff  after  the  long 
vacation  on  Friday,  the  5th  of  November.  Mr.  Webatei *s  paper 
on  the  formaiioDs  in  the  South  of  England  lying  over  the  eiwk 
was  continued.  He  described  IS  different  beds  of  calcusoas 
matter,  clay,  and  sand,  most  of  which  may  be  traced  for  a  veiy 
considerable  extent  of  country. 

On  the  19tb  of  November  Mr.  Webster's  paper  waa  continued. 
He  made  a  comparison  between  the  differeal  formations  in  the 
neighbourhood  of  I^ris  and  those  in  the  South  of  Soglaod,  and 
showed  tbeir  exact  similarity,  both  in  the  constituents,  position, 
and  fossil  remains  which  they  contain ;  though  some  of  the 
Parisian  beds  are  wanting,  or  at  least  have  not  hitherto  been 
observed  in  the  South  (^  Engtand.  Thus  something  similar  to 
the  tower  part  of  the  caUaire  groaiere  of  France  has  beee  ob- 
served in  England,  but  nothing  similar  to  the  upper  p«rt  of  that 
formation.  The  gypsum  in  Paris  occurs  in  a  fresh-water  forauH 
tion.  Selenite  is  found  in  a  similar  position  in  England  :  but 
we  have  no  rocks  exactly  similar  to  the  gypeum  of  Montmarure. 
One  of  the  most  remarkable  formatioDS  which  lie  over  the  chalk 
in  England  is  the  London  clay,  which  varies  ftom  200  to  500 
feet  in  thickness.  It  extends  over  a  considerable  part  of  the 
north  ci»<st  of  Kent,  and  constitutes  the  surface  of  most  of  Essex 
and  Suflblk.  The  fossil  remains  which  it  contains  are  various, 
and  highly  interesting.  Mr.  Webster  gave  a  catalogue  of  tbe 
fresh-water  shells  found  in  the  fresh-water  formation  in  England, 
and  showed  that  they  are  precisely  the  same  that  are  found  in  the 
same  formation  in  the  neighbourhood  of  Paris. 

At  the  same  meeting  a  short  notice,  by  Mr.  Arthur  Aikin, 
was  read,  respecting  the  granite  of  the  Malvern  Hills,  one  of 
which  he  ascended.  He  found  it  composed-of  quartz,  folspar, 
mica,  and  pistazite;  and  would  have  hesitated  to  call  it  grarate, 
liad  it  not  been  for  the  numerous  specimens  of  small  grained 
<^'aphic  granite,  which  he  found  svery  where  around. 
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Article  XII.  • 

SCIENTIFIC    intelligence;     and    notices   or   SUBJECTS 
CONNECTED    WITH    SCIENCE. 

I.  Pyrodmalile. 

SoMi  years  ngo  a  mineral  was  discovered  in  themineof  Bjetks 
ia  Vermelaod,  a  province  of  Sweden,  situated  on  the  north  side 
of  the  lake  Venner.  This  mineral  was  observed  to  hate  tha 
prt^ertjT  of  giving  out  the  odour  of  muriatic  acid  whea  heated. 
On  that  account  it  was  distinguished  by  the  name  of  pyrodma- 
lile.  The  following  description  of  it,  which  was  drawn  up  by 
Assessor  I.  G.  Gaho,  of  Fahluo,  ia  translated  from  Hisinger's 
Samling  till  en  Mineralogisk  Geografi  ofrer  Sverige,  p.  175. 

Tlie  colour  of  pyrodmalite  is  commonly  yeliowish-browD, 
passing  into  greenish ;  internally,  it  is  light  greenish -yellow.  It 
occurs  crystallized  in  regular  six-sided  prisms  without  any  ter- 
■Dinating  pyramids.  It  is  composed  of  plates  lying  upon  each 
other  in  a  ditectkia  perpendicular  to  the  a\K  of  the  prism. 
I^ncipal  fracture,  splendent ;  cross  fracture,  uneven,  and  with- 
out lustre ;  opaque ;  semiharcl ;  it  is  scratched  by  stee).  llie 
crystals  are  ofteu  several  inches  lon^;.  Specific  gravity  3'OSl. 
Before  the  blow-pipe  it  becomes  dark  reddish-brown,  and  emits 
the  odour  of  muriatic  acid.  It  then  melts  into  a  black  slag,  and 
St  last  a  small  bead  is  obtaiued,  more  or  less  attracted  by  the 
magnet.  It  dissolves  readily,  and  in  considerable  quantity  in 
glass  of  borax,  and  gives  a  colour  indicating  the  presence  of 
manganese  and  iron.  In  phosphate  of  ammonia- and-soda  tt 
'dissolves  with  great  difficulty.  Its  constituents  are  silica,  lime^ 
iron,  manganese,  and  muriatic  acid.  It  occurs  in  the  mine  of 
Bjeike  mixed  with  iron  ore,  calcareous  spar,  and  black  crystal- 
lized matacolite.    . 

Pyrodmalite  was  analyzed  last  summer  by  Mr.  Histoger.  He 
found  its  constituents  as  follows : — 

Silica 35-4 

Oxide  of  iron 32-6 

Oxide  of  mac^nese 23*1 

Alumina O'C 

Munatk  acid 6*5 

Loss 1:8 

100-0 
It  would  be  difficult  to  form  a  conception  of  the  cc»iiposttion 
of  this  mineral  if  it  be  a  chemical  conopouDd.     The  murktie 
acid  can  neither  be  united  with  the  iron  aw  the  mao^mes^  at 
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neither  of  these  are  in  the  requisite  proportions.  The  escape  of 
the  acid  by  heat  seems  to  indicdte  the  presence  of  a  portion  of 
WBt^  amounting  to  about  two-thirds  of  the  loss  stated  as  susr 
tained  in  the  analysis. 

H.  Pohjchroile. 
This  is  the  name  given  by  Bouillon  Lagrange,  and  Vogel,  to 
the  colouring  matter  of  saffron,  formerly  considered  by  chemists 
as  entractive,  but  which  they  conceive  to  be  a  peculiar  vegetable 
principle.  To  obtain  it,  we  have  only  to  digest  saffron  in  water, 
evaporate  the  liquid  to  the  consistence  of  a  thick  syrup,  and 
digest  this  residue  in  nlcohol.  When  the  alcohol  is  evaporated, 
polycliToite  remains  behind  in  a  state  of  puriiy.  The  properties 
of  this  substance  are  as  follows  :— 

1.  It  has  a  very  intense  yellow  colour.  Its  taste  is  bitter, 
similar  to  that  of  safiron,  and  it  has  an  agreeable  smell. 

2.  It  dissolves  readily  in  water  and  alcohol,  but  scarcely  ia 
ether,  and  not  at  all  in  fat  and  volatile  oils. 

3.  When  the  solution  oi palt/chroUe  is  exposed  to  the  light,  it 
gradually  loses  its  colour.  Its  colour  is  destroyed  likewise  by 
osymuriatic  acid.  The  addition  of  a  few  drops  of  sulphuric  acid 
changes  its  colour  to  an  intense  and  beautiful  blue.  Nitric  acid, 
added  in  like  manner,  renders  it  green. 

4.  It  combines  with  lime,  potash,  and  barytes,  forming  with 
these  bases  soluble  and  insoluble  compounds. 

5.  When  sulphate  of  iron  is  dropped  into  a  solution  contain- 
ing it,  a  dark  brown  precipitate  is  formed. 

6.  It  stains  cloth  of  an  intense  yellow  colour, 

7-  When  distilled  it  yields  an  acid  liquid,  a  yellow- colon  red 
oil,  and  carbonic  acid  gas,  and  carbureted  hydrc^n  gas.  The 
acidulous  liquid  contains  ammonia.  The  charcoal,  when  inci- 
Derated,  leaves  (races  of  carbonate,  sulphate  and  muriate  of 
potash,  of  carbonates  of  lime  and  magnesia,  and  of  iron.  See 
Ann.  de  Chim.  vol.  Ixsx.  p.  198. 

III.  PicrotoxiiK. 
This  is  the  name  given  by  M.  Boullay  to  a  peculiar  subslatice 
which  he  e>:tracted  from  the  Cocculus  Indicus,  to  which  that 
body  owes  its  deleterious  qualities.  Picroloxine  may  be  obtained 
by  the  following  process.  Boil  the  seeds  deprived  of  their  peri- 
carp in  a  sufhcient  quantity  of  water.  Filter  the  decoction,  and 
precipitate  it  by  acetate  of  lead.  Then  fitter  again,  and  evapo- 
rate slowly  to  the  consistence  of  an  extract.  Bissolve  this 
extract  in  alcohol,  and  evaporate  the  solution  to  dryness.  Repeat 
^ese  solutions  in  alcohol  and  evaporations,  till  the  residue'  is 
wholly  soluble  in  alctJiol  and  water.  It  ihen  consists  of  picrot- 
oxine  mixed  with  a  little  colouring  matter.     Agitate  it  with  a 
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very  small  quantity  of  water,  the  colouring  matter  is  dissolved, 
and  the  picrotoxlue  separates  in  small  crystals.  Its  properties 
are  as  follows : — 

1.  Its  colour  is  white,  and  it  crystallizes  in  four-sided  prisms. 

2.  Its  taste  is  disgustingly  bitter. 

3.  A  hundred  parts  of  boiling  water  dissolve  four  parts  of 
picrotoxine,  one  half  of  which  separates  as  the  solution  cools. 
The  solution  does  not  alter  the  colour  of  vegetable  blues. 

4.  Alcohol  of  the  specific  gravitv  O'SIO  dissolves  the  third  of 
its  weight  of  this  substance.  A  little  water  throws  down  the 
picrotosine ;  the  addition  of  a  greater  quantity  redissolves  the 
precipitate. 

5.  Sulphuric  ether  of  the  specific  gravity  0'700  dissolves  only 
0*4  of  picroioxine. 

6.  It  is  insoluble  in  oils,  both  fixed  and  volatile. 

7-  Diluted  sulphuric  acid  does  not  aut  upon  it;  coneentrated 
acid  dissolves  it,  assuming  a  yellow  colour'.  When  heat  is  ap- 
plied, the  picrotoxine  is  charred  and  destroyed. 

8.  Nitric  acid  dissolves  it  without  the  disengagement  of 
nitrous  gas.  The  solution  is  yellowish-green.  When  beat  is 
applied,  the  picroioxine  is  converted  into  oxalic  acid ;  but  about 
16  parts  of  nitric  acid  arc  requisite  to  produce  this  effect. 

:>.  Muriatic,  oxymuriatic,  and  sulphurous  acids,  have  do 
action  on  it. 

10.  Acetic  acid  dissolves  it  readily.  Carbonate  of  potash 
precipitates  it  from  this  solution  unaltered. 

11.  Potash,  soda,  and  ammonia,  diluted  with  ten  times  their 
weight  of  water,  readily  dissolve  picrotoxine. 

12.  Whetv  triturated  with  potash,  it  assumes  a  yeUow  colour, 
but  does  not  emit  the  odour  of  ammonia. 

IS.  When  heated,  it  bui'ns  without  melting,  or  giving  out 
ilame,  exhaling  a  white  smoke,  which  has  a  resinous  odour. 

14.  When  distilled,  it  yields  very  little  water  and  gaseous 
products,  but  much  yellow-coloured  empyreumaiic  ml,  and  a 
brilliant  bulky  charcoal  remains  behind.  See  Ann.  de  Chim. 
vol.  Ixxx.  p.  209. 

IV.  BoklicAad. 

This  is  a  new  vegetable  acid  obtained  by  Brnconuot  from  the 
juice  of  the  loleivs  pseudo-igniarius  by  the  following  process. 
The  juice  was  boiled,  filtered,  and  evaporated  cautiously  to  the 
consistence  of  a  syrup.  This  syrup  was  repeatedly  digested  in 
alcohol,  the  insoluble  portion  was  dissolved  in  water,  and  preci- 
pitated by  nitrate  of  lead,  Tiie  white  precipitate  thus  obtained 
was  mixed  with  Water,  and  decomposed  by  sulphiircted  hydrogea 
gas.     The  water  being  now  cva^rated  yields  nutaeroos  crystals, 
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vHiich  constitute  boleiic  acid.    The  pnqierties  of  this  add  are  us 
folio  wi : — 

1.  When  purified  by  solution  in  alcohol  and  crystDllization  it 
is  white,  not  altered  by  exposure  to  the  air,  and  cCFnsisls  in  irre- 
gular four-sided  prisms, 

2.  Its  tast«  is  similar  to  that  of  tartar ;  it  requirES  iSO  times 
iU  weight  of  water  to  dissolve  it  at  the  tetnperatUR  of  68*.  It 
is  soluble  in  45  times  its  weight  of  alcohol. 

3.  'fhe  a(]ueous  solution  reddens  vegetable  blues.  Nrtrate  of 
lead  occasJona  a  precipitate  in  it  which  is  r«diss<dved  by  agita- 
tion. It  fwecipitates  the  red  oxide  (rf  iron  completely  from  its 
solutions  in  the  form  of  rust-coloured  fiocks ;  but  it  does  not 
throw  down  the  black  oxide  of  this  metal.  It  precipitates  nitrate 
of  silver  in  the  state  of  a  white  powder,  which  is  soluble  in 
nitric  acid.  Nitrate  of  mercury  is  precipitated  ia  the  same 
state;  but  the  solution  dissolves  with  difficulty  in  nitric  acid. 
Neither  lime  nor  barytes-water  produce  any  effect  upon  the 
aqueous  solution  of  this  acid. 

4.  When  heated  it  rises  in  white  vapours,  which  irritate  the 
throat,  and  condente  on  surrounding  bodies  in  the  form  of  a 
farinaceous  powder.  When  distilled  the  greatest  part  of  it  s\A>- 
limes  unaltered,  excepting  that  it  afterwards  crystallizes  mote 
pegularly.  At  the  same  tune  a  little  liquid  appeal?,  having  a 
strong  smell  of  acetic  acid. 

5.  Boletate  of  ammonia  is  a  salt  which  crystallizes  in  flat 
four-sided  prisms,  and  is  soluble  in  26  times  its  weight  of  water 
at  the  temperature  of  6S°.  Its  taste  is  cooling,  saline,  and 
somewhat  sharp.  When  healed  it  melts,  swells,  and  sublimes.  ~ 
It  precipitates  red  oxide  of  iron  j  hut  does  not  alter  sulphates  of 
lime,  alumina,  or  manganese.  It  slowly  precipitates  nitrate  of 
copper  in  blue  silky  needles. 

6.  Boletate  of  potash  is  very  soluble  in  water,  and  crystallizes 
with  difficulty.     Acids  precipitate  the  boletic  acid  from  it. 

7.  When  boletic  acid  is  heated  with  carbonate  of  lime  it  dis- 
solves it  with  el&rvescence.  The  boletate  of  lime  crystallizes 
in  flat  four-sided  prisms.  This  salt  has  little  taste,  and  requires 
at  least  110  times  its  weight  of  water,  at  the  temperature  of ' 
72'3°,  to  dissolve  it.  It  is  decomposed  by  oxalic  and  sulphuric 
acids. 

8.  Boletate  of  harytes  is  an  acidulous  salt  !n  white  plattt, 
little  soluble  in  water  or  nitric  acid.  When  thrown  oii  a  re3-hot 
iron  it  bums  rapidly,  with  a  red  flame,  and  striking  scintillations, 
leaving  for  reMdoe  carbonate  of  barytes. 

9.  When  heated  with  iron  fllings  and  water,  hydrogen  gas  ji 
emitted,  a.ai  a  yellow  liquor  is  obtained  with  an  inky  t&ste..  Set 
Abn.  de  Chim.  vol.  Ixxx.  p.  SJZ. 
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f  V,  Freadng  of  Alcohol. 

I  A  correspondent  informg  me  that  the  process  followed  by  Mr. 

i       HuttoQ  to  freeze  alcohol,  and  which  he  thought  proper  to  con- 

'  ceal}  was  as  follows.  Tlie  alcohol  ii  put  into  a  condensing 
vessel,  and  air  condensed  on  it  as  far  as  can  be  done  with  safetj'. 
Tbc  TCMel  is  then  reduced  to  as  low  a  temperature  as  possible  by 
means  of  freezing  mixtures,  end  the  air  being  allowed  suddenly 
to  Buke  its  escape  iacreaies  the  cold  so  muc£  that  the  desired 
effect  is  produced. 

VI.  Situation  of  Cryolite  in  Greenland. 

I  received  from  Mr.  Allan  the  following  correction  of  his  ac- 
count of  Greenland  from  Mr.  Giesecke  too  late  for  insertion  in 
the  last  Duiaber  ^  the  Annals  <^  Philosophy : — 

"  Cryolite  occurs  in  two  small  detached  beds,  resting  on 
gneiss ;  one  of  them  is  composed  entirely  of  the  fine  white 
ciyolite  un contaminated  with  any  mixture ;  in  the  other,  the 
brown  variety  occurs  mixed  with  galena,  pyrites,  &c.  They 
nre  situated  very  near  each  other.  The  iirst  is  touched  at  high 
water  by  the  tide.  It  varies  from  1  to  2^  feet  In  thickness. 
From  the  decompositions  which  this  curious  mineral  has  under- 
gone, it  could  not  be  procured  attached  to  the  rock  on  which  it 
rests.  It  is,  besides,  divided  from  it  by  a  thin  layer  of  mica, 
always  in  a  state  of  disintegration.  Mr.  Giesecke  is  inclined  to 
consider  the  cryolite  as  belonging  to  a  fluetz  formation." 

VII.  Meteorological  Apparaius. 
In  answer  to  the  correspondent  who  wishes  for  correct  infor- 
mation respectmg  Mr.  Luke  Howard's  meteorological  apparatus, 
I  have  only  to  refer  to  the  wrapper  of  Number  II.  of  the  Annals 
of  Phihsopkv,  where  every  thing  respecting  it  with  which  1  am 
acquainted  has  been  noticed.  As  to  evaporation,  he  will  find 
useful  observations  on  it  in  Seussure,  and  in  a  paper  by  Mr. 
Daltoil  published  in  the  Manchester  Memoirs.  The  part  of  the 
apparatus  most  frequently  wrong  is  the  niin-gage,  which  never 
can  give  correct  Inflarmaiion  unless  it  be  placed  within  a  icw  feet 
of  tlie  ground,  and  detaclied  from  all  buildings.  I  believe  the 
mean  temperature  indicated  by  the  thermometer  in  must  journals 
is  too  high.  It  must  always  be  so,  unless  the  lowest  point  to 
which  the  thermometer  fails  in  the  night  be  marked.  This,  in 
summer,  is  usually  about  lun-rise ;  in  winter,  it  is  irregular, 
depeiiding  on  the  wind.  A  good  Sis.'s  thermemeter  I  conceive 
to  be  a  necessary  aj^nd^e  to  every  meteorological  apjnralus. 

VIII.  Bidderi/  fTare. 
I  have  beta  favoured  by  Dt.  Wilkios  with  tbe  following 
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receipt,  whicli  he  informs  me  is  followed  in  mailing  Biddery 

ware  in  some  parts  of  India : — 

Copper , ,.,  16  OJt.    - 

Lead 4 

'fin     2 

Melt  all  these  together ;  take  S  ounces  of  the  alloy,  and  melt 

them  with  16  ounces  of  zinc.    This  mixture  constitutes  the 

■Hoy  of  which  Biddery  ware  is  made.   To  give  it  a  black  colour, 

wash  the  surface  with  a  solution  of  I  oz.  of  sal-ammoniac,  ^  oz. 

of  saltpetre,  4-  oz.  of  common  salt,  \  oz.  of  blue  vitriol,  and 

dip  the  Biddery  ware  into  this  solution. 

IX.  Gong, 
Gongs  are  manufactured  in  Canton  in  an  open  manner.    The 
largest  kinds  are  made  in  one  of  the  interior  provinces  of  China. 
They  are  not  made  in  any  part  of  India. 
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JoBN  Bbazill,  of  Great  Yarmouth;  for  a  machine'  for 
working  capstans  and  pumps  on  board  ship^  which  machine 
may  also  be  applied  to  various  other  useful  purposes.  Dated 
Sept.  4,  1813. 

John  Wkstwood,  of  Sheffield ;  for  a  new  method  of  em- 
bossing ivory  by  pressure.     Dated  Sept,  &,  1813. 

Frank  Parkinson,  of  Kingstori-upon-Hull,  distiller  j  for 
a  still  and  boiler  for  preveming  accidents  by  fire,  and  for  pre- 
serving spirits  and  other  articles  from  waste  in  the  operation  of 
distilling  and  boiling.    Dated  Sept.  4,  1813. 

Hknry  LiSTpN,  Minister  of  Ecclesmachen,  Linlithgow; 
for  certain  improvements  on  the  plough.     Dated  Sept.  33,  1813. 

HiiNav  OsBURN,  Whit  more-house,  Warwickshire ;  for  a 
method  of  making  toois  for  tapering  of  cylinders  of  different 
desci iptions,  made  of  iron,  steel,  metal,  or  mixture  of  metals; 
and  aiio  for  tapering  hare  of  iron,  steel,  metal,  or  mixture  of 
metals.     Dated  Oct.  16,   1813, 

KoBEBTSON  BucHAN-\N,  Glasgow,  clvil  engineer ;  for  certain 
improvements  in  the  means  of  propelling  vessels,  boats,  barges, 
and  rafts,  which  may  also  be  applied  to  the  moving  of  water- 
wheels  and  wind-mills,  the  raising  of  water,  the  dred^ng, 
cleansing,  or  deepening  of  rivers  and  harbours,  and  the  im- 
pelling of  other  machinery.     Dat?d  Oct.  18,  1813. 
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Articjue  XIV. 
METEOROLOGICAL  TABLE. 
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The  Dbscrvoiioiu  in  rach  line  of  ihe  tzhle  apply  to  ft  pe^bd  of  tmttAyJom 
houn,  brginnlng  at  9  A.  M.  on  Ihe  da;  iadtcaied  in  Ibc  fint  colnmn.  A.  dud 
dcBOtct,  (hat  ibe  rnnit  a  iocluded  In  the  next  folUwins  abwrrstioB. 
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474  Meteorological  Jottntal.  [Dec.  I8IS. 

REMARKS. 

Tenth  Month. — 16.  Fine  noroiag:  vet  p.  m. :  lightning  in 
the  ereiUDg.  17-  Shonery.  IB.  Fine  a.  m. :  shower  p.  m. 
19.  Hoar  frost :  fair  day,  after  misty  momiog.  20.  Cloudy ; 
a.  m.  much  wind  at  £.  22.  About  half-psBt  seven  p.  m.  a  bright 
blue  meteor  appeared  in  the  N.  and  passing  to  the  westward  with 
a  steady  and  rather  slow  moti(»i  became  extinct.  There  wete 
some  traces  of  Cirrastralus  clouds,  which  increased  afterwards. 

23.  Maximum  of  temp,  at  Dine  a.  m. :  cloudy,  with  a  breeze. 

24.  Overcast.  25.  Cloudy,  a.m.  :  clear,  p.m.  During  the 
twilight  there  was  an  abundance  of  red  hax£,  first  in  tbe£. 
horizon,  over  clouds  in  that  quarter ;  tlien  at  a  considenble 
elevation  in  the  W.  It  ended  more  drar,  and  onmge  coloured. 
£6.  Cloudy  at  interrals.  27.  a.  m.  Windy.  38.  Hoar  frost; 
tvhich  was  found,  oh  esammatiDn,  to  eoosbt,  not  of  ffncule 
attached  to  the  herbage,  but  of  the  drops  of  dew,  froKen  clear 
and  solid.  29.  Hoar  frost :  Cumulostrati,  followed  by  Nimbi, 
One  of  the  latter  apprceching  from  the  E. :  at  faur  p.  tn,  exhi- 
bited a  double  ruobow,  on  a  ground  of  pnrple.  30.  Spiculac 
hoar  fro^  :  very  misty:  clear  at  noon  :  Ctrrmtratus,  and  a  little 
rain,  p.  m. ;  wet  and  stormy  night.  31.  Windy,  a.m. :  Cirrus, 
with  Cuttiuhts:  a  shower  about  four,  with  a  fine  bow. 

Eleventh  Mtmth.-~\.  Hoar  firost.  2.  Granular  hoar  frost ; 
very  clear  sun-rise  :  clouds  at  noon :  rain,  p.  m. :  very  windy 
night.  S.  Sunshine,  a.m.:  wind  N.N.W.;  a  shower,  p.m. 
e.  Oilm  clear  weather,  with  hoar  frost,  these  three  days :  the 
wind  now  rising.  "J.  Small  rain  at  intervals :  a  solar  halo,  p.  m. 
t>f  large  diameter.  S.  Fair,  a.  m.  Before  four  p.  m.  dalli 
Nimiii,  and  rain  beginning :  being  on  the  south  side  of  London, 
I  was  surprised  with  a  flash  of  lightning  and  a  sharp  peal  of 
thunder :  about  half-pest  six  had  a  glimpse  of  a  meteor  passing 
to  the  W.  It  was  said  to  lighten  after  this  time.  8,  i>.  Windy. 
11.  Stormy  night.  12.  Windy  and  cloudy  :  p.m.  wet.  IS.  Hoar 
frost,     l-l.  The  same,  with  cnystallized  rime  oa  the  shrube. 

RESULTS. 

Winds  Variable :    the   Easterly  prevailed  in  the  former,    the 

Westerly  in  the  latter  part. 

Barometer :  Greatest  height 30-34  inches ; 

Least 2874  inches; 

Mean  of  the  period 29-G2S  inches; 

Thennomeler:  Greatest  height 59" 

Least; 2?* 

Mean  of  the  period 43*41" 

Evaporation,  0'83  inches^        Rain,  S-14  ioch. 
ToTFENHAW,  ElevtTttk  Mmtk,  17, 181S.         L.  HOWARB. 
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ERRATA  IN  THE  FIRST  EDITION  OF  VOL.  I. 

P.  4T,  lioeO,  ftf  "  Alnmina  3-500"  read  «  a-136." 

P.  48,  Hne  8,  fir  "  Mickd  3-6BS  "  na>t  "  7-806." 

P.  51,  line  16,  /or  "  Deutoilde  of  Nickel  5-693  "  read  "  9-30R." 

P.  SI,  line  n,  fir  "  Pero»ide  of  Nickel  6-633  "  read  "  10-305." 

P.  33S,   Eiper.  I.  and  IL  dtls  "  Example  of  oscillation    aboTe-meU' 

doned." 

P.  SSa,  Eiper.  IV.  line  4,  col.  3.  fir  ;'  300  "  rtad  "  400 1 "  and  after 

"  Rzample  of  MclllatioD  abore-mentliinEd,"  add  "  p.  336,  note." 

P.  340,  line  4  from  bottom,  and  p.  341,  line  7  from  lop,  fir  "  in  a  fWen 

time,"  rearf  "  at  afiTcn  time." 

P.  843,  line  23,  fir  "  one  per  cent."  read  "  one-tentb  per  cent." 
P.  944,  line  »,  fir  "  three  or  four  pints,"  read  "  three  or  four  parti." 
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